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Six forty-foot lengths of pipe welded together 
into a single length—240 feet of 6-5/8 inch ] 
pipe to be moved to a new location. It’s easy = 
if the pipe is Republic Electric Weld. A tractor ha 
at each end picks it up and walks away with it. i 


No danger of buckling the wall—no danger of 








opening at the weld—no danger of failure any- “a 
where, because the wall is uniform in thickness, = 

Us 
in structure, in strength and the weld has time a 


del 


rid 


and again proved itself stronger than the parent 


metal of the pipe wall. 








For long and short lines, in every kind of or 
country, carrying water, gas, oil and gasoline, 
Republic Electric Weld Pipe is ideal. Write and de 


ask us to outline the many advantages it can the 
aw 
bring to your specific applications. pla 
the 
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EDITORIALS 


Tax Evasion Brings Low Prices 


HOSE mounting state gasoline rates no longer can 

be ignored by the refining industry. The evasion of 
taxes, to a great extent, is responsible for the low tank 
car prices on gasoline today. Unfortunately refiners 
have contributed to the evasion of gasoline taxes often 
unknowingly but frequently with full knowledge that 
the gasoline was to be put into the low priced field 
through the evasion of taxes. 


Refiners of the Texas Panhandle are to be commend- 
ed on their plans for halting some of the tax evasion 
They have put regulations into their 
business which will make it more difficult for tank 


tactics of buyers. 


trucks to fill at refining points and under darkness 
deliver their loads into adjoining states to be sold at 
ridiculous prices. 

The amount of gasoline sold without payment of state 
tax is trivial. But it takes only a small amount of any 
product sold at a low price to bring the whole price 
structure down. 

When refiners un- 
derstand that gasoline 


now reached the point that they are a detriment to the 
expansion of gasoline use. Gasoline taxes are now a 
burden to automobile owners. The press of the country 
is opposed to the high rates. Undoubtedly the public 
can be instructed to methods for reducing gasoline taxes. 

It seems probable now that the petroleum industry 
will be forced to present the facts out of which voters 
can form their opinions. Whatever the program, the 
independent refiners can well afford to give it support ; 
for the reduction of gasoline taxes is one of the moves 
that will make the business of operating a refinery 
profitable. 


Too Much Circus Play 


HERE is too much showmanship in the refining 
B perce Men who should be the owners of a 
circus instead are engaged in making gasoline. The 
circus allows its owner to change location from day to 
day. While refining plants are not so easily moved about 
there are men whose chief desire seems to be the erec- 
tion of a refinery in 
each new oil field. 





thus sold is taking 
away profit from 
plant operation and 


then set out to stop 
the practice, they are 
contributing some- 
thing that will better 
the gasoline price 
structure. 

Refiners may as 
Well devote some 
study and put some 
Opposition behind the 
Program to scale gas- 


Oline taxes down- 
Ward. 





These have 





A Loading Rack in East Texas 


The lure of cheap 
crude oil ever holds 
out the possibility of 
making a snug for- 
tune in a few months. 
It is seldom that the 
profit measures up to 
the hope but that does 
not dissuade the ar- 
dent showman. Give 
him a few flowing oil 
wells and he shortly 
has a prospectus to 
which is attached a 
set of figures which 
prove that the -plant 











69 

















70 


can be paid for in three months, after which all profit 
will pile into the laps of the fortunate owners. 

These schemes are not offered exclusively to the 
gullible public. Refining plants have been built from 
the funds of bankers and others of some sense of busi- 
ness and profit. Even financiers are prone to look 
with favor upon schemes that enrich overnight. Those 
rare instances of abnormal profit from refinery opera- 
tion overshadow the more numerous instances of sud- 
den loss of investment. 

The owner of a successful refining business once 
spoke with regret of the fact that it was “no longer 
possible to make money in the refining business.” Some 
years previous he had set up equipment in a flush field 
and come off winner by a quarter of a million dollars 
in one year. He next built a more substantial plant 
and for five years so managed it that the return on the 
investment was satisfactory. But this man looked with 
more favor on fhat one year of excessive profit than 
he did upon the five years of normal profit. 

There is no persuasion possible whereby men can be 
held back from the alluring prospect of sudden and 
abnormal profit in refining cheap crude oil. A few 
have been successful and others venture just as many 
gather around the gaming tables at Monte Carlo. Just 
as we hear most of the few who spin the wheel with 
success, the public hears most of the few instances of 
refinery winnings. 

But the unit development of oil fields does promise 
much to keep the job of refining crude oil a business 
instead of a gamble. If oil pools could be so developed 
that the first few months of high output never came 
about, they would not draw their clusters of what are 
to a great extent temporary refining plants. 

That part of the refining industry engaged in a per- 
manent business can well afford to lend its support to 
whatever promises to prevent sudden and often un- 
needed refineries. 


Cost of Refined Products 


OST of manufacturing refined products here and 
Seedalle is the subject of an investigation being 
made by the tariff commission. The purpose of 
this investigation will be to determine the differ- 
ence in cost of production of gasoline, fuel oil and 
lubricating oils and any like or similar foreign 
articles. The origin of the resolution of congress to 
authorize such investigation was the controversy 
over import duty or embargo on imported oils. It 
follows the completion of a similar investigation in 
connection with the cost of producing crude petro- 
leum here and abroad. 

- Refiners throughout the United States have been 
supplied with questionnaires and are requested to 
lend their co-operation in furnishing the commission 
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with the facts requested. Undoubtedly, the informa- 
tion obtained will furnish a convincing summarized 
report of refining costs, just as the report on crude 
production costs proved to be a most valuable collec- 
tion of comparative data. Since the refining industry 
has nothing to conceal, there is every reason to be- 
lieve that the information supplied the commission 
will reflect conditions as they actually exist. The 
results will constitute a comprehensive record of 
average costs of refining that will serve as a guide 
to economical operations of the various departments 
of differing types of refineries. It will be the first 
complete source of information on this subject. 


Refinery Gases Becoming 
More Important 


HE sale of refinery gases to city-gas manufactur- 

ers has gained much headway during the past two 
years and many refineries in the north and east located 
near large cities are finding it profitable to exploit this 
market, both to the advantage of the refiner and the 
gas manufacturer. 

Where but three years ago only a few concerns had 
engaged in this activity there are now perhaps a score 
of refineries which sell their surplus gases to various 
industrial and community consumers. 

This potential source of city-gas supply, however, has 
not yet been fully realized by either the refiner nor the 
consumer of this by-product. Conditions are today 
more favorable for the utilization of petroleum refinery 
gases by public utility systems than ever before, because 
of the recent interchange of experiences and technical 
information at the recent convention of the American 
Gas Association. A number of papers dealt with the 
handling, mixing, and control of purchased gas, and the 
discussions drew the interest and attention of engineers 
in both industries — petroleum and natural gas and 
manufactured gas. Some companies have enjoyed 
much success in handling mixtures of coke-oven gas, 
refinery gas, and water gas or producer gas, or refinery 
gas, coke-oven gas and natural gas, or in fact practically 
any type of fuel-gas mixture. 

Natural gas, although rapidly invading the public 
utility field, does not promise to displace other city 
supplies to any large extent, but the mixing of natural 
gas with artificial gas is the present trend. Where re 
fineries are located near cities, as most of the larget 
enterprises are, the city is a logical consumer of its 
gaseous by-products. The mechanical and technical de- 
tails of transportation, mixing, utilization and distribu 
tion have now been worked out and perfected to the 
point where a little salesmanship on the part of the oil 
refining company is all that is necessary to market thes¢ 
gases profitably. Less valuable fuels are usually pres 
ent at the refinery. 
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Skimming and Cracking 


Kast Texas Crude 


By J. C. ALBRIGHT 


Belt Railroad and near the main line of that sys- 

tem, G. L. Rowsey designed and has erected a 
combination skimming and cracking plant for Taylor 
Refining Company at Tyler, Texas. Having a rated 
skimming capacity of 15,000 barrels of 38 gravity East 
Texas crude, with a reduced bottom cracking through- 
put of 7000 barrels, this plant is operating on electrical 
power entirely. 


G rat Rito a site east of the shops of the Cotton 


The plant is compact, having the pipe stills on one 
side of the bubble towers, with the cooling tower on the 
other. These stills are double units, three in number, 
two of which are utilized in skimming while the third, 
almost identical in general construction, is used in crack- 
ing the reduced crude. The skimming pipe stills have 
what are termed by the operators, a cold bank and a hot 
bank, one on each side of the individual unit. In each 
side of the stills, there are placed in both the hot and 
cold side 72, four-inch O.D. tubes with 18 feet effective 
length placed lengthwise in the furnace. Above each 
bank of 72 tubes there are 53 four-inch tubes placed 
crosswise which are termed the preheating banks. 

The furnaces are fired from both ends, one burner 
under each end of 72 


light draft is placed in the furnaces, permitting an 
evenly distributed application of the heat to the 
tubes. Fuel oil is burned in the fireboxes, the atom- 
ization being obtained with compressed air instead 
of the usual steam injection along with the oil. The 
fuel is picked up from the working storage by one 
of the 2%4-inch Worthington U1 centrifugal pumps 
which may deliver 359 gallons per minute against a 
head of 300 pounds. Air with’ which to atomize the 
fuel oil is compressed in the large pump room with a 
Worthington horizontal compressor, 814 by nine inches 
driven through a “V” belt drive by a 30 horsepower 
General Electric motor. 


EQUIPMENT ASSEMBLY 


The bubble towers between the stills and the louvre 
tower are three in number, eight by 35 feet in dimen- 
sion, having 12 pans each with Stirling caps placed on 
the trays. The short tower is called the evaporator, 
being eight feet by 20 feet, having four trays in which 
the cracked fuel oil is flashed when coming from the 
cracking pipe still. The cooling tower is a Pritchard 
unit having in it 24 Griscom-Russell single pass Bentube 

atmospheric condens- 





pipe banks. About mid- 
way of the bank, be- 
tween the lower and 
upper tubes, there is a 
baffle placed to direct 
the hot gases from the 
combustion chamber 
over and away from 
the side upon which the 
four short stacks are 
Placed. Short stacks 
being utilized, only a 








Interior of Laboratory at Taylor Refining Company’s 
Tyler, Texas refinery 


ing sections or gaso- 
line from the skimming 
units, kerosene, distil- 
late and cracked gaso- 
line. 

Three pump rooms 
are provided; one in 
which the water pumps 
are located is built near 
the end of the louvre 
tower, another just at 
the side of the heat ex- 















no 


72 


changers contains the recirculating hot oil pumps and 
the charging pumps for the cracking unit. The first 
pump room contains the cold charging pumps, the fuel 
oil pumps furnishing the burners in the furnaces with 
oil, the reflux pumps, the air compressors, loading and 
stock transfer pumps and the fuel oil pump with which 
oil is delivered to the Cotton Belt Railroad in their 
storage tank farm a short distance away. 

As the refinery is now operating, the cold crude 
from the working storage near the tank farm of Tyler 
Pipe Line Company is driven through six Griscom- 
Russell-Vaneflow heat exchangers, size 17-8-180 with a 
shell capacity tested to 250 pounds working pressure, 
by two Worthington centrifugal pumps operating at 
150 pounds on the discharge, driven by General Electric 
60 horsepower, 440 volt motors. 

Upon leaving the heat exchangers, the oil has ac- 
quired a temperature of 350° F., passing from them 
through a common line to the skimming pipe stills 
where the stream is split, an equal amount of the crude 
charge being directed to the preheating sections on the 
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cold side of each furnace. Coming from the preheating 
sections the oil enters the still bank from the top leaving 
from the bottom of the sections. Dropping from these 
coils in the cold bank the temperature in the oil has 
been raised to 500° F., passing through individual lines 
from each still to the first tower for primary flashing, 


OIL FLOW SYSTEM 


Entering the tower on the second pan from the base, 
the oil is partially stripped of the gasoline contained in 
the crude. The desired partial pressures are obtained 
by injecting a small amount of water in the hot bottoms 
through a three-inch line extending into the base of the 
tower with two-inch collars welded to it in staggered 
intervals. Only one cut is removed from this tower, 
that of comparatively low end point 64/66 gravity from 
overhead through an eight-inch vapor line. Reflux jis 
pumped over this tower, using the product taken from 
the overhead stream and condensed in the accumulator 
tank. One of the 1%-inch Worthington centrifugal 
pumps in the large pump house is utilized to direct the 

reflux over the tower. A 











Fractionation equipment for skimming and cracking operation is modern bubble tray 
type, using water injection system for agitation instead of steam 


temperature of 365 de- 
grees is maintained 
above the top pan with 
the reflux. Tagliabue 
controls on the _ tower 
with a valve in the re- 
flux line permit the 
proper amount of gaso- 
line to be used in main- 
taining this temperature 


From the base of this 
first tower, the crude in 
process is removed dt 
rectly by a Worthington 
hot oil pump having 4 
three - inch suction 
swedge from the eight 
inch line at the pump 
intake, discharging 
through a two-inch 1 
four-inch swedge at the 
pump leading to the hot 
oil bank of each skin 
ming pipe line. The 
flow of oil to the ho 
side is practically the 
same as that to the coll 
bank, leading through ! 
common line to be split 





before entering the sti 
the second time. Alte 
passing through the 
same arrangement 0! 
preheating coils placed 
above the banks @ 
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Distillation facilities consist of two tube stills for skimming and one for cracking 
work, provided with dutch ovens, burning fuel oil 








tubes, the oil flows downward to leave the still at 
740° F. 
through individual lines, the crude in process is intro- 
duced above the second plate as in the first tower. Two 


Passing directly to the second tower 


streams are removed from this bubble tower, the over- 
head cut being a heavy gasoline with a 430/440 end 
point coming down through an eight-inch vapor line 
as in the first tower. Refluxing with the condensate 
taken from the top, picked up by another one of the 
l¥%-inch pumps in the same manner as that over the 
first tower, the temperature is maintained generally near 
375° F. on the top tray. Kerosene is removed directly 
from the sixth tray through a two-inch line leading 
downward beside the tower. 

From the base of this tower, the gasoline free crude 
is picked up by one of the two Worthington three-inch 
centrifugal pumps having a rating of 417 barrels per 
hour against a head of 390 pounds when operating at 
3550 revolutions per minute. These pumps are driven 
by General Electric 150 horsepower 440 volt induction 
motors. Handling the hot oil under six pounds intake, 
the reduced crude is removed from the base of the sec- 
ond tower to be delivered to the cracking still at 350 
pounds pressure. 

CRACKING 


This still as in the other two used as skimming units 
tas 72 four-inch tubes in each side, with the preheating 
bank above as in the first two. Entering the preheaters, 
the oil flows over the same course as in the skimming 


operation, excepting, when leaving the first bank of pipe 
still tubes, it is transferred dire:tly to the base of the 
tubes in the other side, to travel upward to leave the 
still at the top of the hot bank. At the outlet of the 
hot bank, the crude has been heated to 840° F. and held 
at 250 pounds pressure until its arrival at the evapo- 
rator. Flashed in this small tower, the cracked ma- 
terial is released from the body of the oil, travelling 
upward through the four bubble plates to be taken 
off overhead. The vapor line from the small tower 
bends downward to enter the third large tower above 
the second tray in the same manner as the crude in 
process in the other two towers. 

Reflux is pumped over the top of this tower to main- 
tain a temperature of 350° F. on the vapors leaving 
over head. One side cut is taken, that being a distil- 
late stream from the seventh tray. That remaining in 
the bottom of the tower is gas oil, which is removed 
by passing through three of the heat exchangers to 
storage. The bottoms in the evaporator are removed 
through the other three exchangers after which they 
enter submerged four-inch pipe coils placed in the bot- 
tom of the pit under the cooling tower. Leaving these, 
the fuel oil is cool enough to be placed in storage, 
loaded, or sold to the Cotton Belt Railroad in its fuel 
oil storage near the plant. 

The gasoline taken from the top of the first tower is 
led underground to the cooling tower, to enter 10 sec- 
tions of atmospheric coolers and condensers, passing 
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first through five in multiple, then returning through the 
other five in the same manner. Entering a header, the 
gasoline is directed to an accumulator tank set near the 
tower, from which the water is drawn and the gasoline 
is passed to storage back of the plant. Those vapors 
removed from the top of the second tower are passed 
through three condenser sections, two in multiple in the 
first pass, returning through the other one to an accumu- 
lator tank in the same manner as that condensed from 
the first tower. The kerosene cut taken from the side 


of the second tower is condensed and cooled in two 
sections to enter a small dehydrator, leaving it to be 


placed in the kerosene storage in the tank battery. 
Cracked gasoline vapors from the top of the third tower 
are condensed in-eight sections in the opposite end of 
the tower from those used in condensing the gasoline 
from the other towers. This product is handled in a 
separate accumulator tank and is passed to the cracked 
gasoline storage tanks to await sweetening. Nothing 
is treated excepting this product, the gas line and kero- 
sene from the skimming units are sweet and none-corro- 
sive, coming off at 30 color and holding it. The sodium 
plumbite method is used in a continuous stream, con- 
ventional in design and setup. 

The louvre tower is placed east and west to give the 
sprays and falling water from deck to deck the full 
benefit of the prevailing southerly winds. It is set over 
a shallow concrete pit in which the fuel oil coils are 
placed. This pit is not of sufficient depth however, 
to store a great amount of water, so an auxiliary 
reservoir was excavated near the south side of the 
tower into which the water pumped over it may flow 
through a sluice-way built about midway the length 
of the tower. The water is picked up from this pit by 
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one of the two Worthington 12-inch centrifugal pumps 
delivering 3750 gallons per minute against a 67-foot 
head when operating at 1750 revolutions per minute, 
These pumps are set in a deep concrete basin in the 
water pump room so that the suction leading from the 


pit is approximately level with the pump itself and the 
surface of the water in the pit. In this pump room, but 


located on the surface of the ground on concrete foun- 
dations are two other smaller pumps. One of them, 
also a Worthington, is a 14-inch delivering 100 gallons 
of water per minute against a 185-foot head, driven by 
a 10 horsepower General Electric motor. It is utilized 
to deliver water to the bubble towers in the manufacture 
of steam to obtain the partial pressures in distillation, 
and if needed, to the quenching and smothering nozzles 
in the preheating banks of the coils in the stills. The 


other pump is a four-inch Worthington which may de- 
liver 800 gallons of water per minute against a total 


discharge head of 97 feet when operated at 3550 revo- 
lutions per minute. The water handled by it is utilized 
in the water cooled cushioned bearings of the hot oil 
transfer and cracking charging pumps. These pumps 
all take water from the earthen pit beside the cooling 
tower, with the surplus and return water being led 
back to the pit for recirculation. 

As the plant has only been operated since June 2, 
the results obtained over a great length of time cannot 
be shown; however, during the time it has been op- 
erated, a production of 34 per cent gasoline has been 
obtained from the skimming units; five per cent kero- 
sene, with 21 per cent gas oil and distillate. An addi- 
tional 11 per cent gasoline has been obtained through 
the cracking unit, making a recovery of 45 per cent of 
motor fuel from the original charge. 





Heat exchangers in the plant of the Taylor Refining Company at Tyler, Texas. 
Skimming stills in right background 
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Plant of the Taylor Refining Company at Tyler, Texas 


Expansion in East Texas 


Refineries 


By H. H. KING 


thrown on the market since early spring by 

East Texas operators at buyers’ offers has 
paved the way for a revival of activity at old plants in 
Louisiana and Arkansas and the mushroom growth 
of skimming plants in the oil field proper. This group 
of plants occupies a dominating position over old estab- 
lished plants in the upper Mid-Continent and North 
Texas refining centers, and apparently well fortified 
until East Texas passes its flush production stage. Price 
influence of this tri-state group of plants on the refined 
oil market put in its appearance long before the produc- 
tion of motor fuels and burning oils materialized in any 
great quantity because these plant owners showed a 
willingness to undersell other refining centers in order 
to book future orders. 

Expansion of skimming plant facilities in East Texas 
proper within the past five months is setting an all-time 
record for any single oil field, and it is not a remote 
possibility of the aggregate capacity of these plants 
teaching 100,000 barrels daily. More than a dozen such 
plants, with a combined capacity of about 70,000 barrels 
daily are already assured, including eight that are in 
Operation. These plants are owned by independents 
who have operated plants in other sections of the Mid- 
Continent and the Southwest; but major companies are 
beginning to invade the district with temporary installa- 
tions to supply their surrounding sales territory with 


| BUNDANT supply of high gravity sweet crude 


low priced gasoline in order to compete with the inde- 
pendently owned units. 

Old plants in Arkansas and Louisiana have been 
quick to seize the opportunity offered by the surplus 
production in East Texas, and have been able to obtain 
most reasonable transportation rates direct from the 
field to the plants, partially through the extension of 
pipe lines by Atlas Pipe Line Company and Arkansas 
Pipe Line Corporation from Shreveport terminals, 
while railroads reduced their tariffs. 

In the event gasoline export trade is re-established, 
this group of plants will have a distinct edge over North 
Texas and Group Three plapts in booking the orders 
because of freight rate advantage in reaching tanker 
loading terminals on the Gulf Coast. Export business 
for the latter two refining centers has been negligible 
during the past several years because of the foreign eco- 
nomic situation, and also foreign competition. The plants 
in the Arkansas-Louisiana district have always enjoyed 
a freight advantage on export shipments, but were 
handicapped by an inadequate supply of sweet crude to 
turn out a high test product. East Texas crude affords 
a good yield in manufacturing a 375 end point export 
specification gasoline, even though made by an ordinary 
skimming plant. 

North Texas plant owners are penalized three-eighths 
of a cent per gallon in delivering export gasoline to 
Gulf Coast points in competition with the tri-state 
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group, which enjoy a rate of $.0099 per gallon on tank 
car shipments. The rate from North Texas is $.0135. 
and from Group Three points is $.0145 per gallon. 


PLANTS OPERATING 


Operation of skimming plants in East Texas began 
during the last week in March, 1931, when Beacon Oil 
& Refining Company and East Texas Refining Com- 
pany made initial runs. The former has a 2500-barre] 
daily capacity plant, located on the I.-G.N. Railroad 
and northwest of Henderson, with a private pipe line 
connection to the Joiner field. East Texas Refining 
Company’s first plant is located at Friars, or Poin- 
dexter, on the I.-G.N. Railroad, and has a daily capacity 
of 6000 barrels, while a second plant, located on the 
Santa Fe Railroad at Longview Junction, was placed 
in operation in May, with a rated capacity of 12,000 
barrels daily. 

The other plants have joined the active list in rapid 
succession. Overton Refining Company, which has a 
3500-barrel capacity plant on the I.-G.N. Railroad at 
Overton, made initial runs May 28. The company is 
affliated with Amarillo Producers & Refiners Corpora- 
tion, Oklahoma City, and J. D. Wrather, who has been 
identified with the erection of plants at Borger, Kings 
Mill, Pyote, and Del Rio, Texas, and Oklahoma City, 
is president and general manager. Wrather Brothers 
and associates have also broken ground for erection 
of a plant near Kilgore that will handle about 2000 
barrels crude daily, but may be enlarged before the 
first unit is placed in operation. Boone Refining Com- 
pany has a 500-barrel capacity installation, located on 
a well traveled highway near Arp, and adjacent to 
production in the Joiner field. This plant is confining its 
sales locally. 

Slack Petroleum Company, Tulsa, made initial runs 
on its 2500-barrel capacity skimming plant, located in 
Gregg County between Camps and Willow Springs on 
the main line of the T. & P. Railroad, late in June, 
with crude supply furnished on contract by Pilot Oil 
Company. Arrow Refining Company started operations 
on its 2500-barrel capacity plant early in July. It is 
located on the I.-G.N. Railroad a short distance north- 
east of Overton. 

The largest plant in the district was placed in opera- 
tion early in June when Taylor Refining Company, 
which is operating a plant at Taylor, Texas, began 
charging crude in its 15,000-barrel capacity plant at 
Tyler. This plant is connected to the producing area 
by an eight-inch line operated by the Tyler Pipe Line 
Company. All units have.not been completed in this 
plant, but runs were stepped up to 9000 barrels daily 
towards the end of the first month. The company has 
a large fuel oil contract with the Cotton Belt Railroad 
as result of having located the plant on the latters 
main line. 
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Construction work on Central Refining Company’s 
nk 10,000-barrel daily capacity skimming plant, located at 
= Friars Switch, was started in middle June, and plans 
are to have the first unit in operation before the close 
of July. Officials of East Texas Refining Company 
are part owners of this new plant, which is located op- : 
an posite from the latter’s first refinery. i. ae - = 


























. 
? CRUDE OIL CONTRACTS 
rel Payment of crude contracted for two years on a 
ad profit-sharing basis was first introduced in East Texas 
- by officials of Central Refining Company, and other 
ng plant owners are adopting the plan. First contracts 
- failed to provide for a maximum and minimum price to 
ty producers for crude delivered but more recent contracts 
2 have provided for same. Independent producers have 
ms made contracts to supply crude over a period of two 

years in amounts ranging from 500 to 7500 barrels 

4 daily, and are to receive the profits derived from the 
” sale of refined products manufactured from this crude 

: after the plant owner has deducted 25 cents per barrel 

‘s for processing the crude and marketing the refined 
e products. However, all new contracts have incorporated 
ot a clause that will force the plant owner to pay a mini- 
i mum of 15 cents per barrel for all crude delivered, Arcee tatabna Calta: duatal 
~ while producers are not to receive in excess of the aver- 
ret age posted price of five major companies operating in ener Bam ae 
we the district for their crude. % 
) Such contracts serve to prolong the life of the skim- 
he ming plants, which normally are brief when built hur- 
we riedly in flush oil fields, and it is also very probable 

os that permanent and more efficient equipment may be 

to installed in later months by these plant owners. These 

st skimming plants are averaging from 36 to 40 per cent 

gasoline recovery per barrel; but in taking a deep cut 

for the light fractions a serious problem develops in 
ne disposing of the low viscosity fuel oil. 

: The fuel oil produced by some of the plants congeals 
m4 at about 90 degrees Fahrenheit, and is not popular with Overton Refining Company, Overton 
- the general run of industrial users because of expense 

involved in handling and preheating. The first half ory 

oe dozen plants placed in operation in East Texas booked 

" attractive fuel oil contracts with local railroads for six-, 
th- nine- and 12-month periods, but railroads are reporting 

considerable difficulty and extra expense in trying to 

ra- operate equipment on the delivered product. 
ny, Fuel oil threatens to force curtailment of operations 
at by some of the plants because of the slack market de- 

at mand, and offers of commercial fuel oil at less than 10 
= cents per barrel loaded aboard tank cars have been 

~ made recently, with indications of further price conces- 

sions to avert storage congestion at the plants. Plans 
ily are being formulated by some of the plant owners to 
es a uct large earthen pits to store excess fuel oil pro- 
r’s uction, as little loss would take place by seepage and Middhetsss Refidtiig Compiiay. weak al taeda 


€vaporation. A second choice would be to burn the 
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Louisiana-Arkansas Refineries Running East Texas Crude, 
Full or Large Part of Requirements 
Ce 
Daily Capacity Plant Railroad r 
Company— - in Barrels Location Connection ‘ 
Chalmette Petroleum Corporation................ccceceeeee 5,000 Chalmette, Louisiana K. C. Southern 
TS 5 sok os Secs cscccccssccecsoestens 6,000 Smackover, Arkansas a 2 
cece cboecnactesessesstens 4.500 Superior, Louisiana K. C. Southern 
ns wea cack betse-eesicesweseeees 5,500 Camden, Arkansas Cotton Belt All 
meueee (sem premier COMPANY, ..... 0.6 cece cece ee eens 5,000 El Dorado, Arkansas R.I.-E.&W. Sit 
I os vy ccc ccccesiecccepecenes 12,000 El Dorado, Arkansas M.P.-E.&W. 
Louisiana Oil Refining Corporation...................0005: 12,500 Bossier City, Louisiana L.&A. 
Louisiana Oil Refining Corporation.....................05 20,000 Gas Center, Louisiana K. C. Southern 
Mexican Petroleum Corporation...................seeeeeee 25,000 Destrehan, Louisiana Y.&M.V. W: 
Ouachita Valley Refining Company...................+4.-. 2,000 El Dorado, Arkansas R.I.-M.P. Ht 
I ES cc cdas ierevsccwccneccccccseces 10,000 El Dorado, Arkansas M.P. Mz 
Spartan Refining Company. ..............0.cccececeeeeeees 5,000 Shreveport, Louisiana 1.C.-T.&P. Gle 
Standard Oil Company of Louisiana....................... 100,000 Baton Rouge, Louisiana S.P.-Y.&M.V.-M.P.-L.&A Pa 
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East Texas Refining Company, Longview 





product as residue in open pits, as is the case with gas ucts. Such a deal was made when Danciger Oil & 


in the oil field proper. Refining Company formed Petroleum Refractionating 
Corporation, which has a refinery at Pampa, Texas, 
PROPOSED AND BUILDING with operation and sales under the direction of the 


Bids are being received for materials to be used in Tulsa firm. Danciger Oil & Refining Company is a 


the construction of a 10,000-barrel capacity plant on the large owner of producing properties in East Texas, and 
L.&G.N. Railroad between Longview and Kilgore by will install a gathering system that will link these 
Danciger Oil & Refining Company, Fort Worth. This properties with the plant. 

\ company has made a contract with Bell Oil & Gas Authorization has been made by Sinclair Refining 
Company, Tulsa, to supervise erection and operation Company for the construction of a skimming plant on 
of the plant, as well as handle the sales on refined prod- the T. & P. Railroad between Gladewater and Long- 








COMPLETED EAST TEXAS REFINERIES 





Daily Plant Railroad 
Owner— Capacity Location Connection 
mevow Rehman Company .... ..scscccevsedsisccsslonseiucn 2,500 Overton L&G.N. 
Beacon On & Rehninge Company... isa sactcseenees 2,500 NW Henderson L.&G.N. 
meone Refietine Commer on... cccccccscsccdecscccdoetesees 500 Arp None 
East Texas Refining Company ..............ceecccecseees 12,000 Longview Santa Fe 
wast Texas Refining Gomoany... 6 siks ssc cced ia ceccsc otind 6,000 Friars L&G.N. 

- Swerton. Daiieier COMM oo oss coc sccccisecivacvedcnswel 3,500 Overton L&G.N. 
Eick Poetemiete CAME 3. o.5 cccciccddevscvaveusncenenss 2,500 Camps T.&P. 
Saplor Meiaiets COMO oo. 6c csinchisccdosanennugineonevee 15,000 Tyler Cotton Belt 

Total. icici vives caacessacsaebeansasnd ene teeenee 44,500 


Leetral Refine Compamy o5.. oo00ccccdes sv naecseueeancieean 10,000 Friars L&G.N. 
Danciger Oil & Refining Company............0seeeeeeeeeees 10,000 Longview L&G.N. 
oD. Weather itereats. soos. ode cab ci Slee ease eno eens 2,000 Kilgore L&G.N. 
PLANTS PROPOSED 
All-State Refining Company ...........ccseeccescoccsseses 3,000 Overton L.&G.N. 
Gmiclair Reiming Company .....dsisecdaccvdsvasbanaedvass 10,000 Gladewater T.&P. 
PLANTS AUTHORIZED 
mater KK, Commie ot oo. o:.'séuic ds) oe%cu ens Sabadan wake 500 Gladewater T.&P. 
Humble Oil & Refining Company...............0.ceeeeeee 5,000 Gladewater T.&P. 
Macmillan Petroleum Corporation ..........+.eeeeeeeeeeees “a Willow Springs T.&P. 
mr RI Oe es .  aoeeaeeee REA 1,000 Gladewater T.&P 


en Vibeer ae WE oo co esc =e ck bxewa a teen cee ae 3,000 Overton L&GN. 
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Slack Petroleum Company, six miles west of Longview 


view that will supply the company’s East Texas sales 
territory, and also permit expansion of sales in Louisi- 
ana, Arkansas and Mississippi. It is planned to start 
off with a 5000-barrel unit, with a 10,000-barrel ca- 
pacity plant ultimately. Because of the fuel oil market 


problem this company 


who has been identified with plants in Central Texas 
for a number of years, are negotiating for a crude 
supply that may result in a 3000-barrel capacity 
plant being erected near Overton. Humble Oil & Re- 
fining Company has tentatively egreed to erect a 

plant on the T. & P. 





will make no attempt to 
dispose of fuel oil in the 
territory, but will divert 
the entire residue from 
the plant to the trunk 
line system of Sinclair- 
Texas Pipe Line Com- 
pany for consignment 
to cracking and lubri- 
cating oil units oper- 
ated in conjunction 
with plants in the Mid- 
dlewest and also at 
Sinco, near Houston. 
This program will re- 
lieve Sinclair Refining 
Company of fuel oil 
handicaps in East 
Texas. 

All - State Refining 





Railroad, near Glade- 
| water, to supply its 
| local sales outlets with 
| gasoline, while Macmil- 
| lan Petroleum Corpora- 
| tion, Dallas, has not 
| completely abandoned 
| plans for the erection 
of a large skimming 
plant near Willow 
Springs, where the 
company has been load- 
ing out large quantities 
of controlled oil in tank 
cars. Among _ others 
known to be contem- 
plating the invasion of 
East Texas with plants 
are: Walter K. Camp- 
bell et al, Glenn Meyers 








Company, owner of an 
active plant at Thrall, 
and C. A. Middleton, 





Starting construction, South Kilgore Refining Company 
(J. D. Wrather), near Kilgore. The smoke is a well burn- 
ing the Kilgore field. 








and associates, and 
Paul Vitek, Fort Worth 
promoter, and others. 
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Waste Fuels Develop Steam 


and Electricity 


HEN officials of Gulf 
W\ Refining Company at 
Port Arthur, Texas were 


faced with the need for more 
steam and electricity they gave 
their attention to the economic 
use of unmarketable fuels which 
were available in their refinery. 
These products are commonly 
termed “bottom sediment’ and 
“waste sludges,” which are not 


H. R. SHARPLESS 


Superintendent of Power, 
Gulf Refining Company, 
Port Arthur, Texas, in this 
article tells of utilization 
of waste materials for the 
generation of steam and 
electricity. He cites some 
of the problems of gener- 
ation and means of solu- 
tion as experienced at the 


exhaust steam systems feed def- 
inite sections of the yard. All 
told there are nine boiler houses 
where waste fuels are used 
which feed into the steam serv- 
ice mains. One boiler house is 
of special design to burn several 
grades of wet coke and cracking 
still coke which cannot be suc- 
cessfully pulverized and burned 
in the boiler house of the new 
10,000 k.w. plant. 








only the muck accumulated in 
storage tanks but were results 
from various methods of distill- 


largest 
world. 
ing and treating. Some waste 
products were in the gaseous 
and coke state as well as of liquid formation. 

The three power plants now producing electricity 
have a combined installed capacity of 39,000 k.w. 
of which 14,000 k.w. is generated as by-product cur- 
rent with the steam being diverted from the ex- 
haust of the machines for process purposes. A 5000 
kw. condensing unit floats on the process steam 
header at the Number 1 power plant which has 15 
pounds gauge pressure and makes use of all the ex- 
haust process steam which is not taken by stills and 
heating coils but which has been produced by sev- 
eral 4000 k.w. non-condensing units having a throttle 
pressure of 215 pounds. A condensing plant contain- 
ing two 5000 k.w. units has been located about 1000 
yards from the manufacturing section of the refinery 
so that in case of fire or other serious catastrophes 
there would always be power available. 

The most recent installation shown in Figure 1 
consists of a 10,000 k.w. non-condensing unit having 
a throttle pressure of 500 pounds and exhausting in- 
to a 125-pound, process steam service main. The tur- 
bine inlet temperature being 650° F. and the exhaust 
being 435° F., which means a final superheat content 
of about 80° F. 


MINE BOILER HOUSES 
All plants are joined with heavy capacity electrical 
tie lines while the 15-pound and 125-pound process 


refinery in the 





The generating room of the 
high pressure plant, shown in 
Figure 2, contains a 10,000 k.w. 
Westinghouse straight reaction 
type turbine driving a 2300-volt, three-phase, 11,111 
k.v.a. generator. A separate 440-volt motor driven 
250-volt exciter of 55 k.w. capacity and an equal 
sized 500-pound turbine driven exciter are installed. 
The generator and feeder, remotely controlled 
switchboard, together with storage battery and 
charger, are located on the ground floor. A sep- 
arate bus and switch room is built adjoining, as 
shown in Figure 3. The generator has two oil cir- 
cuit breakers to handle the total current and each 
feeds to a separate half of a U-shaped bus which is 
ordinarily operated as a single bus. A transfer bus 
is also supplied. Two 440-volt station service trans- 
former banks are located out-doors with one 440-volt 
bus with its switches placed in the turbine room 
while the other is on the upper fuel gallery in the 
boiler room. 

Feedwater heater pumps and boiler feed pumps 
are of special design being driven by the same prime 
mover. One is driven by a 2300-volt motor and two 
others by 500-pound steam turbines, exhausting into 
the 125-pound process steam system. Feed water is 
from an outside 500,000-gallon supply tank with the 
water drawn through the two-pass generator air 
cooler by the heater supply pump and then pumped 
through the vent condenser of the open type deaerat- 
ing heater -which.-secures--its-steam from the 125- 
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pound process steam main and delivers 350° F. water 
to the feed pumps. 

When the new high pressure plant was built a 
completely new 3500 g.p.m. water treating system 
was installed to supply treated water for all boiler 
houses and certain refinery requirements. Due to the 
high suspended content of the water it is treated on 
the acid side with an excess of aluminum sulphate 
and later with soda ash before being passed through 
sand filters and Zeolite system. 


TYPES OF FUEL 


In the boiler room are three 1540 h.p. boilers, the 
top of one being shown in Figure 4, which are 
equipped with superheaters, plate type air preheat- 
ers, air cooled furnaces, forced draft fans, mechanical 
oil burners, pulverized fuel system and still gas burn- 
ers of Gulf Refining Company’s design. At present 
the still gas fuel having an average calorific value of 
1700 b.t.u. per cubic foot is given priority due to lack 
of storage. Pulverized paraffin coke is the second 
choice fuel and what is known as “reduced pressure 
still tar” is burned only when the coke and gas are 
not supplying the demand. Two ball type, five-ton 
mills feed each furnace of boilers Number 2 and 
Number 3, while Number 1 furnace is equipped to 
burn still gas and reduced pressure still tar. The 
pulverized coke fuel is fired from under the front 
end of the boilers while gas and oil are fired from 
the rear end. A gas burner designed for operation 
of 60 pounds pressure and above is used in connec- 
tion with each coke burner to shorten the flame and 
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Figure 1—Recently erect- 
ed power generating plant 
at the Gulf Refining Com- 
pany’s Port Arthur, Texas, 


refinery. 


complete combustion before the low fusion coke ash 
reaches the tube banks. This practice results in de- 
creased slag deposits and permits lower furnace 
draft, which add to the life of the air cooled walls. 
Oil burners can also be used through the coke burn- 
ers. 

The draft system consists of 50,500 cubic-foot mo- 
tor driven forced draft fans which draw their air 
supply through the air cooled furnace floors and air 
cooled furnace walls and then deliver it at 230°F. 
to the plate type air preheaters which raise the tem- 
perature to 480° F. after which it is then led to the 


= 





Figure 3—Bus and switch room, adjoining the generat 
room at the high pressure plant. 
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Figure 4—Top of one of 
three new 1540 h.p. boil- 
ers showing construction 


and installation details. 


oil burner wind-box in the rear of the boiler and to 
the secondary air duct of the coke burners. The dry- 
ing air for the pulverizers and carrier air is also 
taken from this source. Primary air for the coke is 
supplied at the head of the coke mills in limited 
quantity from the room supply. No induced fans are 
supplied and in their place a 400-foot Rust Engi- 
neering Company radial brick stack of sufficient ca- 
pacity has been installed. This stack installation is 
rather unusuai but its purpose is twofold. The fire 
hazard due to hot coke cinders having a great distance 
to fall and be cooled has been minimized and the dif- 























































Figure 2 —Generating room showing the 10,000 K. W. West- 
inghouse turbine driving a 2300-volt generator. 
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ficulties of ash deposit on induced draft fan blades 
causing unbalance and wear have been eliminated. 


Continuous blow-down is practiced on account of 
having a 100 per cent make-up feedwater supply. The 
475° F. blow-down water passes through a feedwater 
heat exchanger located on the ground floor raising its 
temperature from 80° F. to 110° F and then rises to 
fioat boxes 50 feet overhead where it discharges into 
the turbine gland water tank. This deaerated alka- 
line water has been pressed into service for gland 
water since it was found that the slightly acid feed- 
water containing considerable oxygen was attacking 
the turbine shafting. The gland tank and general” 
service tank have secondary float controlled fresh 
water available. Due to the value of purchased water 
which is treated in large quantities, a water recovery 
system has been installed which entrains all blow- 


“down, gland water and cooling water for further 


service at nearby pressure stills. 


FUEL HANDLING 


Paraffine coke is brought to the plant during the 
day from the coking stills in standard railway cars 
and unloaded into a large hopper over ring type 
crusher of 50 tons per hour capacity of 34-inch lumps. 
A locomotive crane handles the coke from the car 


to the hopper and also maintains a limited supply on 
the ground nearby. A skip-hoist elevates the crushed 
coke to the overhead bunker which has a 24-hour ca- 


pacity. This equipment may be seen in Figure 1. 
An electric operated 120 cubit foot coke car receives 
crushed coke from the overhead bin and delivers it 
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to the individual mill hoppers. Shift operators are 
required for this latter duty. 

The reduced pressure still tar fuel consists of ap- 
proximately 0.2 per cent moisture with an average 
gravity of 11.7 and heating value of 18,450 b.t.u. per 
pound. This fuel burns very well when supplied to 
the burners at a temperature of about 175° F. and at 
a pressure of 60 pounds for steam atomizing burners 
and at 180 pounds to 200 pounds pressure and 175° 
to 180° F. temperature for mechanical atomizing 
burners. 

A representative analysis of the coke burned in 
the new plant is as follows: 


Volatile matter (dry basis)...... 11.01 per cent 
Fixed carbon (dry basis)......... 88.57 per cent 
| OEE Eee 0.42 per cent 
Mowmture (as fired) .............. 6.89 per cent 
B.t.u content (as fired)......... 14,050 


The crushed coke is fed into the individual ball- 
type mills, one of which is shown in Figure 5, from 
the individual coke hoppers which have a capacity 
of approximately 25 tons. The rate of feed to the 
mill is controlled by the setting of an adjustable 
orifice. The coke falls into the mill proper along a 
beveled grating through which hot air enters from 
the insulated air duct shown in Figure 5. In the mill 
the coke is pulverized to the required fineness and 
dried. The exhauster carrying from 5'%-inches to 
8'%-inches draft on its inlet pulls the air and fine 
coke from the mill through a collecting pipe and 
across the top selecting screens. The coke air mix- 





Figure 5—Ball Mills and Pulverized Coke Burning Equipment 
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ture is discharged at 1%-inch to 2%-inch pressure 
and 150° to 175° F. temperature to the Bailey Tenney 
coke burners. At the point where the steam oi coke 
and carrier air enter the boiler furnace after leaving 
the burner nozzle, it encounters the flame from a gas 
burner inserted through the impeller barrel. 

The gas flame causes more rapid ignition of the 
coke and consequently, a shorter flame. Very little 
secondary air is admitted at the coke burner. All 
secondary air required is admitted at the rear end of 
the boiler through the oil burner registers. This prac 
tice seems to give a more uniform distribution of 
draft throughout the furnace and aids in keeping the 
flame away from the tubes. If the ignition is not 
complete before the flame is allowed to hit the tubes, 
the ash fuses and soon stops the passages between 
the tubes. A furnace draft of between 0.10 and 0.15 
inches is maintained with 0.60 and 0.65 inches of 
draft at the damper. with 225 per cent rating. The 
coke is burned with very little excess air as the aver- 
age CO, runs about 12 per cent. 

The entire plant is well equipped with indicating 
and recording instruments which permit the opera- 
tors to maintain a high state of efficiency. Wher- 
ever the turbo-generator is down for repair or inspec- 
tion, the boiler house steam is by-passed through a 
reducing valve and a de-superheater into the yard 
process steam main. 

This new plant was designed and built by United 
Engineers and Constructors, Inc., supplied with in- 
formation and advice peculiar to the situation by the 
Pittsburgh office of Gulf Refining Company. 
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Redesign Crude Stabilizer To 


Produce Absorption Oil 


was in its first stage of large flush produc- 
tion, a number of the wells produced an oil 
of gravity higher than that ordinarily bought by the 


[) w= 1930 when the Oklahoma City field 


pipe line companies. To stablize this very light oil 
which contained large quantities of gasoline, Indian 
Territory Illuminating Oil Company built in the 
yard of its Button natural gasoline plant, a unit by 
which the light crude could be processed removing 
the more volatile ends before entry into the field 
storage battery. When the production from the deep 
pay horizon became more ‘stable and with a gravity 
low enough that the losses entailed by handling was 
of very little consequence, this stabilization unit was 
shut down for a time. (See Refiner July, 1930, page 
fi—Natural Gasoline Plant Methods at Oklahoma 
City and issue of January, 1931, page 85, 87, Okla- 
homa City Crude Stabilization—two articles.) 


The management was not at all interested in see- 
ing valuable equipment standing idle, so the engi- 
neers made a few calculations and experiments, and 
the crude stabilization unit was reconverted into a 
plant through which normal crude oil could be pro- 
cessed down to still bottoms with a gravity of 26/28 
degrees API, through the removal of the fractions 
necessary in the manufacture of motor fuel and min- 
eral seal oil or the equivalent. Through the conver- 
sion of this unit, a normal throughput of 1800 to 2000 
barrels of oil may be processed daily, recovering a 
motor fuel with a gravity of 62/64 and an absorp- 
tion medium whose gravity is 40/42. A.P.I. 


Crude from the wells is received in a battery of 
storage tanks set convenient to the skimming unit, 
coming in with a gravity between 40 and 45 degrees 
API. A three-stage Goulds centrifugal pump driven 
by a Wagner 30 horsepower motor is utilized as a 
charging pump. The crude, which has an average 
temperature of 70° F., is picked up by this pump to 
be passed through six Tulsa Type heat exchangers 
of standard construction. 


Three preheater sections are in use, steam being 
taken from the main steam transmission line through 
the plant yard. A recorder is placed on the outlet 


of the first and third sections of preheaters. The oil 
leaving the first section has been heated to 125° F., 
passing immediately to the second and third sections, 
to emerge heated to 360° F. It is then introduced 
directly into the first tower, a Tulsa Type ten-tray 
absorber tower, entering just above the fourth bubble 
tray to release a part of the light fractions under a 
back pressure of five pounds gauge. 

Two heating elements were in the tower and are 
being utilized to maintain the still temperature by 








Crude oil stabilizer rebuilt to operate as 
skimming plant 
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passing steam under 200 pounds pressure through 
them, keeping the oil in the base of the tower up to 
360° F. To assist the evaporation of the desired 
fractions, exhaust steam is brought from the steam 
turbine driven electric generation room, “bleeding” 
between the two stages of the turbines, coming to 
the tower at 35 pounds pressure. The partially 
stripped oil, with a gravity of 31/32 is trapped from 
the base of the tower through a Neilan six-inch 
float operated valve and enters the heat exchangers 
counter current to the flow of the raw crude, which 
is dropped into a surge tank placed on a low con- 
crete foundation just beside the heat exchanger ele- 
ments. 

A single stage Goulds centrifugal pump, Wagner 
motor driven, removes the still bottoms from the 
surge tank, pumping through a back pressure valve 
in the discharge line controlled by a Neilan float 
placed on the surge tank. With this arrangement, the 
centrifugal pump is either pumping a full load or has 
the discharge pressure maintained by the action of 
the valve, preventing the pump from becoming gas 
bound if without it the tank should become emptied 
of its contents. The oil is discharged through a bank 
of Griscom-Russell atmospheric coolers in a Fluor 
tower, reducing the temperature of the residuum 
from an average of 100 to around 80° F. From the 
coolers, the oil enters a battery of tanks provided 
for this grade of reduced oil. 

The vapors from the first tower or evaporator are 
taken out overhead through proper piping to enter 
the second tower, or knock-out, to enter above the 
seventh bubble plate, passing through to be con- 
densed under five pounds pressure. The condensate 
is feceived in a horizontal accumulator or run tank 
from which a stream is picked up by a Goulds 2%- 
inch centrifugal pump powered by a 15 horsepower 
Wagner motor, to be returned to the knock-out for 
reflux, maintaining the top of this tower to approxi- 
mately 245° F. The product obtained with this pro- 
cessing of the crude results in a motor fuel of 62/64 
gravity with an initial of 100, recovering 98 per cent 
at a maximum end point of 440° F. It is treated in 
a hypochlorite plant for sourness and corrosion, em- 
erging to finished storage sweet to doctor, non-cor- 
rosive with a color of 30. 


ABSORPTION OIL PRODUCTION 


The accumulation in the base of the reflux tower 
or knock-out is pumped to the same storage tank in 
which the still bottoms are stored. This completes 
the first cycle in the operation of the skimming plant 
—that of obtaining motor fuel from the charge of 
fresh crude. The other operation, or second cycle, 
is in removing the fractions from the reduced crude 
that are incorporated in an oil that has the character- 
istics of a good absorption medium. 

When either the first or the second cycle has been 
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completed, the unit is thoroughly cleaned out py 
using steam and hot water in reverse flow to that 
of the reduced crude coming from the unit. This 
application of hot water with live steam thoroughly 
removes all the sediment which may have been de. 
posited in the various parts of the apparatus to. 
gether with the salt encrustation. After cleaning, 
and this is done religiously after each run, whether 
fresh crude or reduced still bottoms, the unit is in 
condition for the next charge. 

In processing the reduced crude in the manufac. 
ture of the absorbing medium, the operation of the 
unit is similar to the first cycle, with a few excep- 
tions. The still bottoms are passed through the unit 
with the same equipment and pumps, while the tem- 
perature is maintained as high as is practical with 
steam as a medium for transmission of heat. The 
heating elements in the base of the first tower are 
carried to their full capacity, with more steam being 
introduced in the base of the tower to assist in re. 
moving the heavy fractions desired. The overhead 
cut is taken in the same manner, but the heating 
elements are in operation in the second tower, hold- 
ing a higher temperature on the accumulated liquid 
that falls from the plates to the base of the knock- 
out tower or dephlegmator. A little more steam is 
introduced in the knock-out base than is used in the 
first cycle. 

The vapors which emerge from the knock-out 
tower are carried to the same condensers that are in 
use during the first cycle when introducing motor 
fuel. This condensate is returned to the tower for 
reflux, maintaining a temperature of 300° F. on the 
top plate. As the heavy naphtha cut accumulates in 
the run tank, the surplus not needed for reflux is 
pumped to storage for future use. The mineral seal, 
or absorption medium, is taken from the base of the 
knock-out tower through a National Transit 412x2% 
x 4 steam driven reciprocating pump which delivers 
this product to the absorption oil storage tanks. 

The reduced crude which emerges from the base 
of the first tower or evaporator is treated for the re 


-moval of water and emulsion generated by the use 0! 


live steam introduced in the liquid mass in the base 
of the tower. Tretolite is fed in the oil stream be 
tween the outlet regulator on the tower and the entry 
into the heat exchangers settling out this undesirable 
component of the still bottoms. They are cooled 
through the same sections as in the first run, being 
received in storage with a gravity of 27/29, light 
green in color, but containing some of the gas ail 
and the wax distillate originally in the crude. 

The mineral seal, or absorption oil fraction 
moved from the base of the knock-out tower has é 
gravity of 40/42 degrees A,P.I. with a medium strav 
color. It has an initial boiling point of 420 degree 
and an end point of 600; a spread of 180 degrees ov 
the distillation. 
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Natural Gasoline Plant 


Built on Piles 


By BRAD MILLS 


N the erection of a modern natural gasoline plant 
| on the mud flats near Venice, Ohio Oil Company 

has overcome the handicaps imposed by a shifting 
formation and has achieved normal operating efficiency 
through a unique foundation scheme. The Playa del 
Rey field, which serves the new plant, is located in a 
huge loose fill, with sand predominating on beach leases, 
and a loose and treacherous combination of loam, sand 
and shell forming the soil on leases some distance from 
the ocean. The plant is located on the tricky black soil, 
a short distance inland from the meeting point of sand 
and mixed deposits. 

Shifting of the soil under weight and constant vibra- 
tion was the most difficult problem to overcome. The 
company controlled a large acreage, however, and since 
the plant would not have to be built on a typically 
“townlot” plot, such as is common nearer the ocean, a 
decision to use piles was reached. Spacing of the equip- 
ment was generous, so that the effect of vibration would 
be negligible. 

Each of the six compressors rests on 27 pine piles. 
The concrete mat was cast to throw as much of the 


weight as possible on the piles. The absorbers, still, 
stabilizer, boilers and cooling tower also rest on piles. 
The installations which are comparatively free from 
vibration or are within a certain height limit rest on the 
conventional concrete bases. 

The piles are not used as the sole support in any in- 
stance, but are combined with concrete to prevent shift- 
ing and sinking which would take place without extra 
precaution. The cooling tower is one of the first of such 
a size to be built in this manner,while it is also unusual 
to place absorbers, stills, stabilizers and boilers on piles 
as an added measure of support. 

Vibration of the compressors is more pronounced 
than in the average plant, but the settling has been 
negligible. During a slight earthquake a few months 
ago, the cooling tower swayed considerably but was 
held intact by the piles and strong foundation. 

The pump arrangement is a departure from the pres- 
ent trend to place rich oil, lean oil, spray water and re- 
flux pumps on a common shaft for operation with one 
prime mover. The oil pumps include three centrifugal 
pumps, each mounted separately and run by an electric 
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Showing Generous Spacing of Equipment 


motor. One is used for the rich oil, one for the lean 
oil, and with one as an auxiliary pump for either. 

Arrangement of the water pumps is similar to that 
of the oil pumps. Water through the cooling tower is 
circulated by a centrifugal pump, with the same type 
in use for circulating water through the compressors. 
The auxiliary pump may be substituted for either of the 
two service pumps. These three electrically driven cen- 
trifugal pumps are opposite the oil pumps in a large 
pump house, and each pump is a complete installation 
within itself. 


SEPARATE PUMP HOUSE FOR REFLUX 


A separate pump house is maintained for the reflux 
and stabilizer control pumps. A small centrifugal pump 
is used for pumping gasoline as reflux to the top of the 
still. The standby is identical with the service pump. 
A centrifugal pump of the same type is used for con- 
trolling the top temperature of the stabilizer, with the 
same installation for an auxiliary. This gives the plant 
a full 100 per cent reserve capacity in this department. 
As in the larger oil and water pump installations, all 
reflux and stabilizer control pumps are operated sepa- 
rately. The smaller motors required have offset any 
gain which might have been made through use of one 
larger motor on a common shaft. 

The plant is a standard Braun installation through- 
out but there are several interesting features. Oper- 
ating conditions and soil called for extra precaution, 
but sulfur in the gas failed to materialize and stand- 
ard equipment has proved adequate in every respect. 


Use of a Neilan pressure reducing valve as an added 
safety feature adds to the automatic operation of the 
oil pumps.. The diaphragm of the valve is hooked to 
the discharge of the centrifugal rich oil pump so that 
when the pressure drops beyond a certain limit, a 


regulator opens and causes a whistle to blow. The 
whistle alarm is operated on a dry gas line at a pres- 
sure of 40 pounds. 

A reboiler is used to increase the efficiency of the still. 
A small bubble column is used as a re-run still for dis- 
tilling the drip gasoline coming in from the field and 
gasoline which condenses in the scrubber after leaving 
the compressors. This prevents pollution of the absorp- 
tion oil. 


Gas from the field is picked up at a 12-inch vacuum. 
The plant is normally rated at 12,000,000 cubic feet 
daily, but only about one-third of this amount is now 
being treated. 

The compressor installation includes six compresso's 
for various uses. Four of these compressors pick up 
the field gas at a 12-inch vacuum and discharge it at 
45 pounds. Three of this battery are 17% by 20, 163- 
horsepower twin Cooper-Bessemers, with one Besseme’ 
of the same size and type. One 11% by 20, 80-horse- 
power single cylinder compressor is used for recom 
pressing plant gases. The twin cylinder compressor used 
for flowing wells increases the pressure to 150 pounts 
in the 9% by 20 cylinder and on to 500 pounds in the 
5% by 20 cylinder. 

Special connections were considered, due to the be 
lief that the.gas would contain a high percentage 0 
sulfur, but only the first gas produced in the field 
seemed to contain more than a trace of sulfur. Pres 
ent production does not show enough sulfur to injure 
plant fittings. 

The plant is fully automatic, being equipped with 
Foxboro temperature controls and Neilan regulating 
valves. Added features are a water softening syste! 
and automatic water level controls on all boilers. Th 
plant had been in opration 222 days without a lost 
time accident at the time of the writer’s visit. 


JULY, 1931 











betv 
ana 
sure 
Com 


whe: 
remé 
riods 
ed, « 
dred; 
to fil 
This 
level 
sides 

Th 
conv 
drain 








Pipe 


Preparing Gas for Utility 


Line 


By J. C. ALBRIGHT 


tic and industrial fuel to its patrons in Wichi- 
ta, Kansas, and Kansas City, and the towns 
between, Empire Oil & Refining Company has built 
anatural gasoline extraction plant on the high pres- 


| XO provide dry, non-condensing gas for domes- 


sure gas transmission line of Empire Gas & Fuel 
Company at Wichita. 








to provide an outlet for the surplus rainfall on the 
south side of the Arkansas River. This lake is used 
as a dumping place for all the plant water. Water 
from drilled wells has been found in sufficient quan- 
tity to enable them to pump fresh water from the 
underground streams with a temperature of about 
65° F., summer and winter. 


The The plant is located in the Arkansas river valley Layne and Bowler deep well pumps, motor driven, 

"Ss T@ where the terrain is level, and at times the ground deliver water from these wells-directly to the dis- 
remains inundated to a certain extent for long pe- tributing troughs in the Fluor tower in-which the 

still. tiods. To prevent the machinery from being flood- oil cooling and condensing coils are placed. This 

dis HB ed or even sloppy with mud holes, the company tower is only three bays high, just enough»to obtain 

and dredged the sandy loam from a part of the grounds proper distribution of water over the Griscom-Rus- 

Willy ® to fill in the site on which to erect the equipment. sell Bentube sections. After the water runs through 

‘Or’ M This artificial mound is about six feet above the the distributors and falls on the atmospheric sec- 
level of the surrounding farms, terraced down on all tions, it runs from the concrete pit underneath the 

uum. # sides and sodded with Bermuda grass. coils, flows to the lake and is not used again. 

feet The plot of ground excavated for the terrace was Nineteen high pressure absorbers have been pro- 

noW # converted into a lake which drains away through the vided to process the gas coming from Oklahoma City 
drainage canals which Sedgwick County has built and from Borger, Texas. The gas is treated in three 
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Empire Oil & Refining Company’s Gasoline Plant at Wichita, Kansas 


























Fractionation Equipment at Empire Oil & Refining 
Company’s Wichita Plant 


steps, nine of the absorbers handling the gas under 
450 pounds pressure, five are operated at 300 pounds, 
and the remaining five are maintained under the 
relative low pressure of 175 pounds. All of them 
were designed by company engineers, and are tile 
and raschig ring filled. They have mist extractors 
incorporated in the top to prevent the absorbing oil 
from being pulled over and contaminating the proc- 
essed gas. 
PLANT OPERATION 


The absorbing medium, a close-cut re-run oil of 
41/43 gravity being used at this plant, is picked up 
from the coolers by six Goulds outside piston packed 
These pumps are placed two a 


One unit, consisting 


triplex piston pumps. 
unit, driven by electric motors. 
of two pumps constitute the low pressure circulat- 
ing machinery. The low pressure pumps are 6 x 8 
inches, chain driven, with the chain enclosed with 
heavy sheet metal cages to provide safety to the em- 
ployees. These low pressure pumps are operated at 
an average pressure of 400 pounds gage discharge. 
Two units, that is, four pumps, are the high pres- 
sure ones, 574x8 inches. They are operated under 
pressure of around 450 pounds. The kerosene de- 
livered from these pumps travels to the absorber 
battery. 

The oil is trapped from these high pressure ab- 
sorbers into a vent tank under pressure high enough 
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to deliver it to the still and through the coolers ty 
the lean surge tank. The oil is passed through nine 
sections of Griscom-Russell Vaneflow heat e. 
changers, to one section of preheater, which js 
Braun, then to the Winkler-Koch dephlegmating steam 
still. 

The dephlegmator is of the direct water contact 
type, having a water separator built on the steel 
platform placed around the neck of the still. The 
water for the dephlegmator is constantly being made 
up by condensation of the steam from the still 
cooled in a closed circuit, circulated by a two-inch 
Goulds centrifugal pump with a capacity of 1I§ 
gallons per minute at 3460 revolutions per minute 
driven by a five-horsepower General Electric motor 
440 volt. 

The water or condensate from the steam in the 
preheater is collected in a small receiving tank, 
picked up by a Goulds three-inch centrifugal pump 
driven by a three horsepower General Electric mo- 
tor, delivered directly to the boilers independent of 
the boiler feed pump discharge line. 

The gasoline condensed in the Bentube sections 
enters an accumulator tank, picked up from that 
point by a Dean Brothers Simplex Steam pump, 
8x4x12 inches, delivered through interchangers to 
either one or both Jackson fractionators. One of 
them is a 30-25-3 size, and the other a 24-25-2. 
Water cooled reflux condensers are integral with 

(Continued on page 106) 

















Winkler-Koch Dephlegmating Still at Wichita P!ant of 
Empire Oil & Refining Company 












L 


I 


ing 
clude 
sulp] 
corre 
hydr 
deter 
Fo 
solut 
whic 
hous 
four 
is 
(whe 
follo’ 
effici 
lodin 
volut 
color 
iS no 
thios 
was 
stare 
iodin 
the t 
ing y 
0034 
Fo 
used 
(ethy 
lutior 
whic] 
Fishe 
soluti 
the g 
gallo 
at sur 
the si 
being 
is filt 
lead 
With 
made 












Ts to 
nine 
eX- 
th is 


steam 


ntact 
Steel 
The 
made 
still, 
inch 
«dL 
inute, 
motor 


n the 
tank, 
pump 
> mo- 
nt of 


“tions 

that 
pump, 
Ts 0 
ne of 
- 25-2, 


with 


r] 


t of 





Laboratory Determination of Sulphur 


Compounds in Petroleum 
Gases and Liquids 


By A. W. TRUSTY 
Chief Chemist, Louisiana Oil Refming Corporation 


natural gas are hydrogen sulphide and the mer- 
captans. Practically all of the sulphur contain- 

ing gases are present in refinery gases, which in- 
cludes hydrogen sulphide, mercaptans, sulphides, di- 
sulphides, and thiophenes. As practically all metal 
corrosion caused by sulphur compounds is due to 
hydrogen sulphide and elementary sulphur, the only 
determination usually made is for hydrogen sulphide. 
For natural gases, absorption in standard iodine 
slution is used. With the Tutweiler apparatus, 
which can be purchased from any chemical supply 
house, the hydrogen sulphide can be determined in 
four minutes and read directly as grains per 100 cu. 
i. For the determination of H,S in natural gases 


Ta sulphur compounds usually present in sour 


(where no unsaturated compounds are present) the 
following procedure may be used: In a Fisher or 
efficient gas scrubbing bottle place 10-50 c.c. of N /10 
lodine solution, dilute with water to give sufficient 
volume for efficient scrubbing. Pass gas until the 
color of the iodine has turned to a light yellow, but 
isnot decolorized. Add the same amount of N /10 
thiosulphate solution to the N/10 iodine solution as 
was originally used of the N /10 iodine solution. Add 
starch and titrate the excess of thiosulfate with .1 N 
iodine solution. The c.c. of N /10 iodine required for 
the titration represents the amount of iodine react- 
ing with the hydrogen sulfide. 1 c.c. N /10 iodine= 
003408 gm. HS. 

For refinery gases a different procedure must be 
wed as the unsaturated compounds in the gases, 
(ethylene, propylene, etc.) react with the iodine so- 
lution, giving high results. A convenient method 
which has been used is to pass the gas through two 
Fisher wash bottles containing N/10 lead nitrate 
‘olution and through a gas meter, or the volume of 
the gas used can be measured by displacing a one- 
gallon or smaller bottle of water. The gas is passed 
at such a rate that no black precipitate is formed in 
the second wash bottle. This insures all of the H,S 
being taken out in the first bottle. The lead sulphide 
Sfiltered off and the clear solution of unspent N /10 
lad nitrate is titrated with ammonium molybdate. 
With convenient factors the determination can be 
made in a short time. 


The results are usually reported as grains per 100 
cubic feet. Pure H,S would weigh 67,000 grains per 
100 cubic feet. Cracked gases from a high sulphur 
crude run as high as 2000 gt./100 cubic feet and still 
gases from straight run operation of sour West 
Texas crudes run as high as 18,000 gr./100 cubic 
teet. 

An analysis of the sulphur compounds present in 
an absorption gasoline made from refinery still gases 
showing that H,S and the mercaptans predominate: 


Percentage 
Hydrogen sulphide, H,S............. 13 
Free sulphur, Bi idea geaacen aes 01 
Mercaptans, A. Tere oe 08 
Disulfiides, ) er 01 
Sulphides, Res vc k onsees 01 
Teeeenenes, eS ae eee .02 

Total. Sulpliir .... i5.426sssneneeee oes .26 %o 


SULPHUR COMPOUNDS IN LIGHT OILS 


The method of Faragher and Morrell, (“Ind. & 
Eng. Chem.,” Nov., 1927), has been used on distil- 
lates, gasolines and kerosenes. A brief outline of 
this method is given: 

(a) Determine sulphur on original oil by A. S. 
T. M. lamp method. Remove hydrogen sulphide 
with acidic cadmium chloride solution. Determine 
total sulphur; H,S is difference. 

(b) Remove free sulphur with metallic mercury. 
Determine total sulphur; free sulphur is difference. 

(c) Use oil from (b). Remove mercaptans with 
alcoholic sodium plumbite until sweet to standard 
doctor solution. Determine total sulphur; mercap- 
tan sulphur is difference. 

(d) Reflux either (b) or (c) with equal parts of 
10 per cent HCl or H,SO, and zinc. Glacial acetic 
acid can be used. Remove zinc by filtration, wash 
acid out with water and remove mercaptans, which 
have been formed by reduction of disulfides, as in 
(c) with alcoholic sodium plumbite. Determine total 
sulphur; disulphide sulphur is the difference. 

(e) Treat oil from (d) with equal parts by 
weight of normal mercury nitrate (containing one 
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molecule of water by hydration; use no other form 
of mercury nitrate). Shake for 10 to 15 minutes. 
Determine the total sulphur; the sulphide sulphur 
is the difference. 

(f) The residual sulphur is considered thiophenes. 
Solutions : 
Cadmium chloride...10 gms. 
Hydrochloric acid ... 1 c.c. 


Alcoholic plumbite : 

50 per cent grain alcohol (95 per cent). 

50 per cent standard doctor solution. 

Note: In some analyses the mercaptans could 
not be completely removed with the alcohol 
plumbite. In such cases the mercaptans were 
removed by aqueous silver nitrate solution. 

Some representative analyses are given for various 
gasolines— 


Panhandle 
straight- 
run Smackover 


gas- cracked Luling, 
Pecos oline gasoline Texas 
{ % 0 o % 
Hydrogen sulphide trace trace 01 
Elementary sulphur cee 05 trace 
Mercaptans 045 .04 .02 .06 
Disulphides 03 aa 03 trace 
Sulphides .08 op 0 01 
Thiophenes (residual sulphur) .05 ae 15 trace 





Sat 25 2 2D 6 
For the determination of total sulphur in heavy oil 


(gas oils, fuel oils, crudes, asphalt) a combustion of 
the oil with oxygen gas is made in a Parr bomb. The 
sulphur is oxidized and absorbed as sodium sulphate. 
(See U. S. Government bulletin No. 323-B for de- 
tailed directions). 

SWEETENING 

Determination of amount of doctor solution re- 
quired to sweeten petroleum distillates: With 
cracked distillates and gasolines or kerosenes from 
new crudes it is sometimes valuable to know the 
amount of doctor solution required to sweeten. The 
following method compares closely to plant treating 
cost figures: 

Wash the oil with caustic to remove the H,S. To 
1000 c.c. of the oil in a separatory funnel add 100 c.c. 
of doctor solution and agitate thoroughly for five 
minutes. Allow to settle, drain and save the spent 
doctor ; water wash once and add wash water to doc- 
tor. Divide doctor solution into two parts and titrate both 
the original doctor and the two aliquot portions of 
partially spent doctor with standard ammonium 
molybdate solution. The difference in litharge con- 
tent between the original and the spent doctor rep- 
resents the litharge used, which is calculated to 
pounds of litharge per barrel of oil. 

A Rapid Corrosion Test for Casinghead Gasoline 
is as follows: To 10 c.c. of casing-head gasoline in a 
test tube add a drop or two of mercury and shake. 
If no black precipitate is formed and the mercury re- 
mains bright, the corrosion is negative. If there is a 


black precipitate or a discoloration of.the mercury, 
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the standard corrosion test of three hours at 122°F 
should be made. As most casing-head gasoline js 
made from sweet gases which contain no hydrogen 
sulphide or elementary sulphur and practically no 
organic sulphur, this routine test will save consider- 
able time. This test, of course, does not apply to 
cracked or high sulphur straight-run gasoline. 


Texas Company’s Salt Plant 


The Texaco Salt Products Company, subsidiary of 
The Texas Company, is rapidly nearing. completion of 
its chemical plant located adjacent to the company’s 
refinery at West Tulsa, Oklahoma. 

The plant, which is designed for the production of 
sodium chloride and other products trom salt water, is 
reported to represent an investment of about $2,000,000. 


The plant is designed according to the system per- 
fected some few years ago by Dr. Otto V. Martin, who 
is director in charge of construction and operations. 
Dr. Martin’s first plant was erected at Sand Springs, 
operating under the name of the Martin Process Com- 
pany. The present installation is on a much larger scale 
and embodies several improvements. 

One feature of the design of this chemical plant is 
the utilization of waste heat from the refinery and the 
utilization of the salt brine in the cooling system of 
the refinery. The Martin process is based upon evapora- 
tion of water through repeated heatings and spraying 
whereby the concentration of solids (salt) in the water 
reaches sufficient density to cause precipitation of the 
salts in the bottom of a vat. 

In addition to common salt the water yields a num- 
ber of other products, among them being bromine which 
has grown in importance, marketwise, since the rapid 
development of ethyl gasoline, of which ethylene di- 
bromide is an important constituent. Dr. Martin states 
that such brines may well be the source of such other 
products as calcium chloride, iodine, magnesium stl- 
phate (Epsom salts), magnesium hydroxide (milk of 
magnesia), magnesium chloride and magnesium oxide, 
with possibilities for the manufacture of hydrochloric 
acid, nitrates, chloroform, any of the alcohols, caustic 
soda, chlorine and tarbon-tetra-chloride. 





Unit of plant for extracting salts from oil field brines 
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Principles of Natural Gas 


Absorption 


By I. N. BEALL 
Chemical Engineer 


bons from admixture with hydrocarbons of 

high vapor pressure by contacting with oil in 
counter-current flow is subject to mathematical an- 
alysis. In order to provide a sound reference base 
common to both oil and gas, the mol-pound concept 
isused. Very definite general relationships exist for 
molecules of matter; there is a great similarity in 
behavior under certain conditions of pressure, tem- 


T NHE extraction of low pavor pressure hydrocar- 


perature and volume. 

Dalton’s Law states that the pressure exerted by 
any single constituent of a gaseous mixture upon the 
walls of the containing system is equal to the volu- 
metric fraction of the constituent times the total 
pressure on the system. Thus a mixture of methane, 
ethane and propane under 100 pounds absolute: 


Per Cent Calculation Part Pres. 
ee RE Ee oe 80 8x 100 80 pounds 
UND i. Sncenceks 15 .15x 100 15 pounds 
re 5 5 x 100 5 pounds 

If P —100 

Methane p,; — 80 
‘i P=pi + Po + Ps 

0 


ethane p, = 


propane p,: 1 


~ 


Therefore the mathematical expression of the general 
law of Dalton P; + p, + p, + p,... where P is 
the total pressure and pj, p., etc., are the partial pres- 
sures. If a, b, c, d, etc., are the proportions respect- 
ively of each constituent present in the mixture, 
thn PX a=p, PXb=p,, etc. The concept of 
partial pressures is entirely independent of vapor 
Pressure. Both concepts are essential to absorption 
calculations. 


VAPOR PRESSURES 


Vapor pressure assumes the liquid state. The 
liquid state need not be present as at any tempera- 
ture below the critical temperature liquefaction will 
take place provided the external pressure applied ex- 
ceeds the vapor pressure. The vapor pressures of 


the various hydrocarbons which go to make up nat- 
ural gas have been determined experimentally at dif- 
ferent temperatures and the results plotted in the 


form of vapor pressure curves. The vapor pressure 
of constituent in solution, such as for example, pen- 
tane in absorption oil, is independent of the total 
pressure on the system. Pressure serves to increase 
the percentage present in solution by raising the par- 
tial pressures of the less soluble constituents the va- 
por pressure remaining constant for the calculations. 
Thus if it is estimated by Raoults Law that all of a 
constituent such as pentane in solution would give a 
vapor pressure of one pound absolute per square inch 
at an absorption pressure of 50 pounds absolute per 
square inch on the absorber 1 100 

= two per cent 

100 

would remain in the gas. 


VAPOR PRESSURES IN SOLUTION 


Raoults Law states that the vapor pressure of 
liquid mixtures is the sum of the products obtained 
by multiplying the mol fraction of each constituent 
present by its vapor pressure. Thus let Pa, Py, Pe, 
etc be the vapor pressures respectively of constitu- 
ents A, B, and C; x, x., x, the mol, fractions of each 
is the order given, and 7 the vapor pressure of the 


mixture, then 7==P,x,=—P)x.—P,x,;. As illustration 


at 80°F.: 
x, = 0.5 mol fraction butane 
x, == 0.3 mol fraction isopentane 
x, == 0.2 mol fraction pentane 


The respective vapor pressures are: 
P, = 37.0 lbs. per sq. in. abs. for butane at 80°F. 
P, = 14.1 lbs. per sq. in. abs. for isopentane at 
80°F. 
P. = 10.3 lbs. per sq. in. abs. for pentane at 80°F. 
Then 
P,x; = 37.00.5 = 18.50 Ibs. abs. per sq. in. 
P,x, = 14.1 0.3 = 4.23 Ibs. abs. per sq. in. 
P.x, = 10.30.2 =2.06 Ibs. abs. per sq. in. 
7 = Total Vapor Pressure=24.79 Ibs. sq. in. abs. 
If one mol of oil of zero vapor pressure is added to 
the above mixture and unity again assumed for the 
total mix then the mol fractions present would be 
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P.O vapor pressure of oil purposes of calculation. A JM [et 7 
and x,=0.5 mol fraction of IT N this, which is the twelfth and con- vapor pressure of four mili. 
total “ger ag —. of . _ gerd meters would be on hae 

e practical application 1- Aes 
PX) = 37.00.25 = 9.25 scene to gy wissen of waned "xe 
PpX, == 14.10.15 = 2.12 gasoline, Mr. Beall discusses extraction == OB the. B= 
P,x,= 10.30.1 = 1.03 of gasoline by absorption and the sub- 760 
P.x,= 0.0+0.5 —0.00 jection of this phenomenon to mathemat- | c=1 
712.40 pounds per square pie Scaaysine THE OIL-GAS RATIO 
é e writing deals with partial pres- | aie 
inch for the mixture of oil sures, vapor pressures, Vapor pressures As a preliminary to further 3) — 
with butane, isopentane, and in solution, the oil-gas ratio and selec- absorption calculations, the 
pentane. The foregoing rather tivity. The:merits of totally stripped or mol ratio of oil to gas is de Hi p_; 
simple examples illustrate how partially denuded oil are discussed and termined. The mols of ga fi 
in order to establish vapor | the influence of heat of absorption. are found by dividing the vol- Pas] 
pressure relationships for ume in cubic feet reduced to 
mixtures, the expedient of 60° F. and a four ounce base 


making the total mols of all constituents both liquid by 373. The gallons of lean oil circulated is multiplied 
and vapor equal unity is essential to ease of calculation. by the pounds per gallon and the product divided by its Hy 
Charts 1 and 2 are made up so that the vapor pres- average molecular weight. By Avogadro’s law the 
sures at various temperatures may be read direct frorh volume per cent of a gas is equal to pound-mol per laud 
the mol fraction present. Absorption oil has a vapor’ cent if the base is 100 mols. In absorption calcula- 
pressure but it should be so low as to be negligible for tions the following scheme may be used: 
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Let 7 = absorber pressure in pounds per square inch 
absolute 

4=Methane, P,= Vapor Pressure of Methane = 
3500 lbs./sq. in. at 80°F. 

3=Ethane, P, = Vapor Pressure of Ethane = 550.0 
Ibs./sq. in. at 80°F. 

(=Propane, P,== Vapor Pressure of Propane = 
141.2 lbs./sq. in. at 80°F. 

)=Isobutane, Pa Vapor Pressure of Isobutane = 
54.2 Ibs./sq. in. at 80°F. 

E=Butane, P.= Vapor Pressure of Butane = 37.0 
lbs./sq. in. at 80°F. 


F=Isopentane, P; == Vapor Pressure of Isopentane 
= 14.1 Ibs./sq. in. at 80°F. 

G=Pentane, P,== Vapor Pressure of Pentane = 
10.3 Ibs./sq. in. at 80°F. 

H=Hexane+, P,=— Vapor Pressure of Hexane-, 
== 4.0 lbs./sq. in. at 80°F. 

[= Absorption, P; == Vapor Pressure of 
lbs./sq. in. at 80°F. 

(Continued on page 126) 
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N this, the concluding article by I. N. Beall, 

dealing with absorption, the author rounds 
out the discussion by the application and solu- 
tion of typical problems encountered in practice. 

Readers of REFINER AND NATURAL GASOLINE 
MANUFACTURER have received this series most 
kindly and have been generous in thew comment 
and commendation of the work. The series 1s 
the first extended effort of its kind to be pre- 
sented to the refining and natural gasoline in- 
dustry in which the technical and engineering 
problems of design, construction and opera- 
tion of the modern natural gasoline plant have 
been dealt with in as great detail and from as 
many different important viewpoints. 

The series was not intended to be all-inclusive 
nor to embrace every phase of unit operation in 
the industry and there remain many technical 
problems of both design and operation of present 
day specialized units or systems which will form 
the basis for future interesting and valuable 


articles. 
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Designed for Economy and 
Flexibility : 


an extensive addition to its lubrication plant in 

Eldorado, Arkansas, located just across the street 
from its refinery. The original plant, built 12 years ago, 
has been expanded from a small building where this 
manufacture was carried on, until at present with the 
latest equipment housed in a modern building, the com- 
pany is able to manufacture and case approximately 
8,000,000 pounds of pressure gun, automotive and indus- 
trial greases, together with 8,000,000 gallons of lubri- 
cating oils each year. 


sy KELLY Oil Company, early this year, completed 


This new fire-proof addition to the lubricating plant 





Where the process of grease manufacture begins on the 
third floor of the compounding plant 





Dopp Kettles in the second stage of grease 
manufacture 


Hnlarged Grease Plant 
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houses the storage and equipment from which ‘“Tago- 
lene” greases are manufactured. It is three stories, t 
built of brick, steel and concrete, having a full basement, J °#?° 
and containing in all approximately 12,000 square feet Comr 
of working floor space. No inflammable material was" 
used in the construction of this building, except the tend 
gates closing the entrance to the elevator shafts. Steel plan 
girders and joists were placed, supporting metallic lath  “"? 
upon which the cement was poured to form the floors JB &S 
and ceilings. a 
to be 
COLOR INDICATORS Fi 
eleve 
The basement, which was excavated the full sizeof § 7 
the building, contains the loading and transfer pumps & yar; 
connected to each other by suitable manifolds. The &% go;. 


piping leading to the different floors and from the raw & tank 
storage tanks is painted distinctive colors; colors which 






store 
correspond to the different oils used in the manufacture & pay; 
of greases. Red, black and aluminum are used, the red sapo 
denotes that the pump with its lines and controls 8 & jime. 
connected to the storage tanks containing oils with ¢ J the , 
reddish color; black denotes dark oils, while the alum & whic 
num painted pump indicates that it is connected to the J thor, 
light colored oil storage. There is no excuse for a & nix; 
operator making a mistake when transferring oils with poni 
these distinctive colors on the equipment. Even the J oper 






remote control buttons on the first, second and third 








Lubricating oil blending vats showing electrically driven 
agitators 
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floors are painted to correspond with the pumps oper- 
ated by them. 

Back of the full basement has been excavated a half 
basement containing seventeen 50,000 gallon steel tanks 
for the raw oil storage kept at room temperature at 
approximately 100°F. Exhaust steam from the refinery 
across the street is utilized to maintain this temperature 
by the judicious placing of radiators controlled by ther- 
mostats. Oil storage when exposed to wide fluctuations 
in temperature attract moisture, which if permitted to 
permeate into the oil usually causes it to become cloudy, 
thereby damaging to some extent the color of the fin- 
ished product manufactured from it. No particular J. Litsey Smith (left) superintendent, Skelly Oil Company 


attention has been necessary to maintain the required refinery at El Dorado, and C. E, Gore, superintendent 
Lubricating Department 





































temperature in this room, as the automatic controls have 
operated satisfactorily. 


SUPPLY STORAGE 





ago- 
~ The fats and other base lubricants, together with the 
ment [@ S*Ponifying ingredients not manufactured by Skelly Oil 
» feet fe Company, are received in carload lots switched from the 
| was I uearby railroad to trackage along the dock which ex- 
t the tends the full length of building housing the grease 
Steel Plant, the lubricating oil manufacturing plant and the 
~ Jath | empty and full drum storage rooms. All liquid prod- 
oors ucts are unloaded by gravity to storage, while packaged 

materials are trucked directly from the cars to the dock 

to be moved by gravity when stored in the basement, or 

lifted to any of the three floors by electrically operated 

_& elevators. 

ze 0! ~=6The raw viscous oils used in the manufacture of the 


jumps # various greases are pumped as needed from the bulk 
The storage room in the half basement to seven 1000-gallon 
tanks placed on the third floor, termed the working 
which storage tanks. All processes are begun on this floor, 
cture Hf having the necessary working stocks of oils, fats and 









e red saponifying ingredients convenient to the operator. The 

ls ' @ limes and other ingredients necessary are weighed from 

ith * @ the original packages on a pair of Toledo scales, after 

lum which they are placed in a small portable vat to be 

o the thoroughly mixed with each other by an Alsop Hy-speed 

t al @ mixing machine, in preparation to be placed in the sa- 

with ponifying kettle with the fats and oil necessary for this 

1 the oietion. x Small containers are filled by means of automatic 
third filling machines 






(Continued on page 118) 











Packing finished greases directly from the base of _ Filling barrels with lubricating oils with automatic 
finishing kettles filling machines 


iven 









imple Manometers 






By J. H. POUND, 


Professor of Mechanical Engineering, Rice Institute 


PART ONE 


LTHOUGH most gas and petroleum engi- 

neers have some knowledge of the utility of 

the liquid-filled U tube for indicating small 
pressures or for measuring pressure differences in 
connection with orifice meters, Pitot tubes, or Ven- 
turi meters, this instrument’s wide field of applica- 
tion and its various forms are seldom so thoroughly 
appreciated as to make a study of these points un- 
profitable or dull. 

The popularity of this device is due primarily to 
its simplicity. This characteristic results in the ad- 
vantages of cheapness, ease of improvisation, porta- 
bility, and accuracy, both original and maintained. 

Perhaps the most valuable of these characteristics 
is its accuracy. Like the camera, whose ability to 
make a six-inch trout look as large as a tarpon is 
well known, the manometer can be made to give mis- 
leading evidence; but since the manometer seldom 
goes fishing or golfing, its reputation for truthfulness 
remains deservedly high. Since the simple U tube 
has no springs or bent tubes to lose their elasticity 
and no gears or pivots to wear, its readings usually 
retain their original accuracy with age. Perhaps the 








density of old liquid may be questioned, but that 
quantity is usually easily determined by hydrometer 
or by weighing a known volume. In case the in- 
strument’s accuracy is doubled for any reason, its 
calibration by comparison with another manometer 
filled with water or mercury is usually a relatively 
easy matter. Moreover, the closeness with which 
pressures or pressure differences may be read can 
be regulated in several easy ways to suit desired con- 
ditions, and when necessary the instrument can be 
made very sensitive. 

One very obvious method of securing sensitiveness 
is the use of a light weight liquid, such that a small 
difference between 


pressure A and B (Figure 1) 


would give a large distance h. Many such liquids 
exist ; however, many of them have the disadvantage 
of evaporating rapidly into gases or of mixing with 
other liquids. Another possible difficulty is the un- 
wieldy length of the instrument in case of high pres- 
sure difference must be measured with a light liquid. 
This dilemma seems unavoidable, for we cannot by 
any method measure a large pressure difference and 
simultaneously get great accuracy and a short mano- 
meter. If we require a compact and portable instru- 
ment, high differential pressures force the use of a 
heavy liquid and necessarily cause a loss in accuracy 
to some extent. 

Even when using heavy liquids, this limitation on 
convenient length also imposes a maximum limit on 
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Figure I 









Figure 2 
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the pressure difference which can be measured. When 
using mercury, the heaviest liquid commonly avail- 
able, this upper limit is about 15 pounds per square 
inch, a pressure which makes the manometer more 
than 31 inches long. The practice of using several 
U tubes in series, with each one separated from the 
next by air pockets, raises this pressure limit asso- 
ciated with a given length of tube; but the apparatus 
is still cumbersome to transport and to use. 
Fortunately for the engineer, while working below 
this maximum pressure limit he has available for 
manometer use a large variety of common liquids of 
various densities, and from these he can usually se- 
lect one which will measure his pressure differences 
with good accuracy and without too long tubes. In 
making such a selection, the following table may 
prove useful. Most of these liquids can be procured 
at the nearest drug store or garage. Some of them 
(like alcohol) can be mixed with water to give a va- 


riety of densities. 


Properties of Manometer Liquids 


Soluble in Equivalent to 
1” water 


Liquid Specific gravity? Volatile? water? 
ee WRETS enter 72 to .76 Yes No. 1.39” to 1.32” 
Wood alcohol ....... .796 Yes Yes 1.25” 
Lubricating oils ..... 88 to .94 No No 1.128”’tol.065” 
Ree 22 Sod whedeeked 1.00 No Yes 1.00” 
Serre rer re 1.26 No Yes 0.794” 
Carbon tetrachloride. 1.56 Yes No 0.64” 
Ethylene bromide ... 2.14 No No_ 0.467” 
MEMORY 5. << bcsh 0.40 000 13.6 No No 0.0735” 


Some of the other characteristics of manometer 
liquids aside from density require a little discussion. 
Color is a minor point, but it affects greatly the ease 
of reading the instrument, especially from a distance. 
Good color is possessed naturally by a few liquids 
such as mercury and ethylene bromide, whose prop- 
erties of high density and (on exposure to air) a red 
color make it useful in automobile gasoline-tank 
gages. Many dyes are easily absorbed by the color- 
less liquids without affecting their densities. Eosin 
powder gives a good red; crystals of potassium per- 
manganate and of iodine, though both are poisonous 
and somewhat dangerous to keep on hand, are easily 
secured and will stain water-white liquids various 
distinctive purple, red, or brown colors. Even certain 
Easter-egg dyes and cold-water paints will serve. 
Ordinary coffee can be substituted for water with no 
concern over its density ; in fact, so far as the writer 
can discover, the expression “Coffee strong enough 
to float an egg” is purely imaginative. His own 
rather mild tipple has a specific gravity of only 1.003. 

Another item affecting the choice of a liquid is its 
cost. Mercury prices fluctuate considerably, but the 
“technical” grade costs now about $2.60 a pound, and 
this weight occupies only about two cubic inches or 
about one fluid ounce. Gasoline gage fluid costs 
about 50 cents a liquid ounce when bought retail at 
automobile supply houses. Glycerine costs about 
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30 cents a pint and carbon tetrachloride about 50 
cents a pint. The last named substance can of course 
be robbed from the nearest small fire extinguisher— 
if one does not care how he treats his extinguishers. 
It is quite volatile, however. 

Volatility is evidently a disadvantage. So, some- 
times, is the ability of the manometer liquid to mix 
with other liquids. For example, in measuring the 
pressure drop through a Venturi meter carrying 
water, mercury is commonly used, with water filling 
the passages solidly from the mercury surfaces back 
to the meter tube. Many fluids could not be used 
under such conditions. In addition to the various 
liquids soluble in water, unavailable liquids would be 
those lighter than water, such as oils. Even in a 
very clean tube carefully filled with water above each 
oil surface, the writer’s experience is that any pulsa- 
tion in pressure in a small tube will cause a separa- 
tion of the light liquid into alternate drops of water 
and oil. 

The accuracy of ordinary engineering measure- 
ments is such that no consideration need be given to 
the effect of capillary attraction or of density changes 
in the liquid due to temperature variations or the 
liquid’s compressibility at high pressures. 

The deteriorating effect of some liquids on other 
materials must not be forgotten. Glycerine and oils 
shorten the life of rubber tubing; and though the 
danger of mercury absorbing gold and spoiling jewel- 
ry is pretty well known, its absorptive effect on brass 
is apparentiy not so generally appreciated. Never 
make the writer’s mistake of trying to improvise out 
of brass boiler gage-glass cocks a mercury-filled 
manometer capable of standing high pressures—this 
is a fine way to spoil a gage glass set! Iron and 
steel are not attacked by mercury but are rusted 
badly by alcohol and iodine (tincture of iodine). 
Many common acids would be useful manometer 
liquids if not so dangerous to handle. 


Careful selection of the liquid is a long step to- 
ward accuracy, but it is not the only one which may 
be taken. Another common method is to incline one 
leg of the tube, as shown in Figure 2, at an angle 
perhaps as low as 5°, thus spreading the scale over 
a much greater length than in Figure 1. The higher 
pressure must of course be brought into the upper 
end of the inclined leg of the tube, and before using 
the instrument, it must be levelled up to secure the 
proper angle of slope for this inclined leg. Also, 
either the scale should be shifted along the tube or 
the quantity of fluid in it should be adjusted so that 
the liquid reads zero on the scale when both ends 
of the tube are open to the atmosphere. The zero 
mark will of course be at the upper end of the in- 
clined tube. 

Such a scale arrangement has the big advantage of 
being direct reading, thus avoiding the risk of errors 
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associated with two readings 
which have to be added, perhaps 
mentally, as in Figure 1. It is 
true that by carefully adjusting 
the amount of liquid in the sim- 
ple U tube so as to make both 
columns read zero with the ends 
of the tube open to the atmos- 
phere, the observer need only 
double the indication of one col- 
umn ; but any loss or gain by the 
liquid spoils this situation. More- 
over, adjusting the liquid to read 
exactly zero is not always easy 
in the field. Incidentally, the 
writer believes that when filling 
simple manometers, the time 
spent in securing a pretty good 
funnel or medicine dropper is 
time well spent, for without such 
equipment the expenditure for 
lost liquid delays, spoiled cloth- 
ing, and highly colored language 
may be considerable. Most peo- 
ple cannot meet the chemist’s boasted ability of pouring 
neatly from a barrel into a test tube. 














Figure 3 


The vertical leg of the inclined tube manometer 
is usually much larger in diameter than the tube it- 
self. This provision alSo is aimed at improved ac- 
If the same diameter of 
tube were used throughout, a real pressure differ- 
ence of 2” of liquid would result in a rise of 1” in 
the vertical leg and a vertical drop of only 1” in the 
inclined leg, giving a point on the scale to be marked 


curacy of the instrument. 


2”. But with a large diameter reservoir in use, a 2” 
real pressure differential causes only a small rise in 
the reservoir level and a much larger drop than 1” 
in the inclined tube, allowing a much longer piece of 
inclined tube to be graduated to show a 2” change. 
The scale along the inclined tube can be easily pre- 
pared or checked by attaching this manometer and a 
common U tube to a source of vacuum or pressure. 
Often a man’s lungs will be a sufficiently powerful 
pump for this purpose, though the writer has found 
its capacity to be about 3” of mercury gage pressure 
and about 8” of mercury vacuum. 

A light fluid is ordinarily used with the inclined 
tube, thus increasing its accuracy still further. These 
advantages of accuracy and ease of reading are re- 
sponsible for the popularity of this instrument as a 
draft gage and in Pitot tube service. 


The common U tube of Figure 1 may also have 
its accuracy improved by inclining the plane of the 
tubes at a small angle to the horizontal. When used 
in this manner, the reading of the manometer should 
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be multiplied by the sine of this angle to get the true 
vertical difference in fluid level. 

Another type of manometer with a direct reading 
scale is the single-tube or cistern type (Figure 3) 
much used in connection with Venturi meters and 
barometers. The pressure it reads must of course be 
measured above the level of the liquid in the cistern, 
and this level will vary as the upper surface rises or 
falls. If a fixed scale is to be used under such cir- 
cumstances, two methods can be used to provide for 
this change. In the mercury barometer, the varia- 
tion in pressure occurs slowly and is cared for before 
each reading by bringing the liquid in the cistern up 
to a predetermined level through the movement of 
a plunger in the bottom of the cistern. 

A second method is to graduate the fixed scale so 
that as the level in the cistern drops, that change is 
accounted for on the scale markings. For example, 
if the glass tube is 14” inside diameter and the cistern 
is 3” inside diameter, a rise of 1” in the tube, meas- 
ured above the final level of the liquid, causes a drop 
of only 0.027” in the level of the cistern; so the 1’ 
markings on the scale should be really only 0.972’ 
apart. If both cistern and glass tube are truly cylin- 
drical in shape, this dimension holds for all points 
along the scale; and if the cistern diameter is made 
large as compared to the tube diameter, the resulting 
scale can be read almost as closely as the full-size 
scale. The cistern is sometimes set at the side of the 
tube instead of concentric with it. 


If this or any other type of simple manometer is 
used with water above the lower surface, another 
change in the scale may be desirable. Suppose the 
mercury-filled simple manometer of Figure 1 is at- 
tached to a Venturi meter by pipes completely filled 
with water. If the mercury surfaces in the miano- 
meter stand 1” apart, the pressure difference being 
indicated is not truly 1” of mercury, for the 1” column 
of water opposite the 1” mercury column is exerting 
a balancing effect which decreases the effective spe- 
cific gravity of the mercury from 13.6 to 12.6. If the 
scale of the instrument is to read directly the true 
pressure difference in inches of mercury, the scale 
must be graduated so that the 1” marks really are 
spaced 13.6 or 1.08” apart. This balancing effect of 

12.6 
another fluid exists of course even when the con- 
necting tubes are full of gas or vapors, but usually 
the densities of such substances are too small to take 
into account. 

In a manometer of the type of Figure 3, the length- 
ening effect on the scale due to the water balancing 
the mercury is opposed by the contracting effect o! 
the drop in mercury level in the cistern. For ¢x 
ample, if this manometer is connected through two 
water-filled tubes to a meter carrying water, a true 
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pressure difference of 1” of mercury requires actually 
4 column of mercury 1.08” high on account of the 
balancing effect of the water; but since for the cis- 
tern and tube dimensions assumed above a real 1” 
mercury column produces only a 0.972" rise inside 











the glass tube, the true pressure difference of 1” pro- 
duces a movement in the tube of 1.08” times 0.972” 
or 1.05”. The direct-reading scale should therefore 
have its 1” marks spaced 1.05” apart. 

Another case where a second fluid may influence 
the reading of the main liquid is met when a vapor 
in the connecting tube condenses on one or more of 
the surfaces of a mercury-filled manometer, necessi- 
tating a correction of the readings of the mercury 
3ut under any circumstances, the true pres- 
sure difference shown by the manometer can be de- 
termined by applying the rule that the sum of the 
pressures existing in the right hand tube equals the 
sum of the pressures existing in the left hand tube, 
for convenience figuring all pressures above the level 
of the lowest liquid surface in the manometer and 
using the same units of pressure for all these various 
items. 

This counter-balancing effect of two different 
liquids in a manometer is utilized in what is probably 
the easiest method of measuring very small pressure 
differences with accuracy. Consider the arrange- 
ment shown in Figure 4. If the dark-colored liquid 
is a lubricating oil with a specific gravity of 0.85, the 
light colored liquid is water with a specific gravity 
of 1.00, and distance W is 1”, this 1” of water is partly 
balanced by 1” of oil, making the real differential 
pressure acting on the gage only 0.15” of water. In 
effect, this two-liquid manometer gives readings 
equivalent to those of a manometer using a single 
liquid of 0.15 specific gravity. If such a liquid could 
be found, its use would probably be prevented: by 
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extreme volatility. The possibilities of such an 
equipment, using two non-miscible fluids of almost 
the same specific gravity, can easily be appreciated. 

With such an apparatus, the change in liquid level 
in the two bottles must of course be considered. The 
scale can be graduated (either by computation or 
test) to automatically correct for this change, the 
calculations being made in this manner: applying 
the general rule stated two paragraphs above, the 
gage pressure at A plus the oil head B equals the 
water head W plus the oil head C, or the pressure at 
A equals W plus C minus B, if W, B, and C are all 
expressed in the same pressure units, as inches of 
water. The point X on the scale would then be 
marked with the calculated value of the pressure at 
A, and a sufficient number of such points would give 
a direct-reading scale corrected for all effects pe- 
culiar to the dimensions and fluids of that one set-up. 
The bottles need not be of the same diameter, though 
they should be large as compared to the U tube di- 
ameter and should be of as unvarying diameter as 
possible. 

Occasionally the separation of the liquid in the 
manometer and the liquid in the pipes being tested 
is very desirable. Figure 5 shows an air-trap ar- 
rangement prepared by the writer to allow the use 
of a water-filled manometer in measuring the pres- 
sure-drop in a water pipe. The bottles were of one- 
quart size and originally contained water at the same 
level. Opening valves G produced the conditions 
shown in the figure. Equating the total pressures 
above the datum level z-z will show that the correct 
pressure difference is D plus C, both heads of course 


bs $ 
































being in the same units and C being quite small. 
Such an equipment should, however, be avoided if 
possible in favor of a simple manometer filled with 
a fluid of the proper density and insolubility charac- 
teristics, if such a one can be found. In the above 
example, colored carbon tetrachloride or ethylene 
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Asphalt by Synthesis 


By GEORGE REID 
Associate Editor 


HROUGH the perfection of processing tech- 

nique at the refinery equipped with cracking 

units the production of specification asphalts 
and road oils may be accomplished regardless of the 
type of crude charged. 

This development, coming after several years of 
research by various investigators, opens another mar- 
ket for the refiner operating cracking equipment. The 
commercial development and application of such pro- 
cessing steps will tend to eliminate hauling asphalt 
over long distances and lessen the need for importa- 
tion of foreign asphalts. Refiners in any state or re- 
fining district may divert their production of cracking 
still residues into road oils, pavement asphalts or may 
meet the specifications for roofing or shingle satu- 
rants, coating and flooring asphalts, flowing stock 
and soft emulsions. 

New interest in the synthetic production of as- 
phalts and road oils was evidenced this year when 
Dr. Gustav Egloff and Dr. Jacque C. Morrell, Uni- 
versal Oil Products Company, reviewed the liter- 
ature of previous investigations and discussed tech- 
nical developments before the American Chemical 
Society, Division of Industrial and Engineering 
Chemistry, at Indianapolis, in April. Their discus- 
sion was published in Industrial and Engineering 
Chemistry, June, 1931, Volume 23, Number 6, page 
679. The discussion includes the chemistry of as- 
phalts and the chemical processes by which asphalt 
is formed, such as oxidation, sulfuration, polymeriza- 


tion and condensation (the term condensation being 
used to refer to the combination of unlike molecules 
as distinguished from polymerization, which refers 
to the combination of like or identical molecules), 
They conclude that in the cracking process, where 
no oxygen is present and sulfur is practically absent 
when oils such as those from Pennsylvania are 
treated, the four chemical processes for the forma- 
tion of asphalt are reduced to polymerization and 
condensation. 

Although the cracking process is regarded essen- 
tially as a decomposition process wherein pyrolysis 
and thermal decomposition convert charged stock 
into products of lower molecular weight and lower 
boiling point, this or these reactions are accompa- 
nied by dehydrogenation, polymerization, and con- 
densation, which, the authors point out, results in 
the formation of hydrocarbons having the character- 
istic properties of pitches or asphalts. While this 
has been recognized for some years, but little effort 
has been made to commercially apply the reaction to 
the production and distribution of products of the 
asphaltic and road oil type. 


SYNTHESIS 


The authors says: “One interesting feature of 
the present work is the formation of asphalt from 
fractions of Pennsylvania crude oils containing no 
asphalt, or from mixed-base crude oils which are 


Table 1—Asphalt Produced From Flashed Residues 


Property Kentucky* 
Specific gravity at 25°C. (77° F.)...--.eeee cece cece eeeees 1.075 
eo 5 06k sais pe csccgecccsnsodss 231 (448) 
i Se he cheeses eeacbeweebbedeee 0.58 
re ere eee” E>. SRR, . icc kc cs beacececceced 48 
TT ac ca aces eeccsscscsccscescenscs 53 (127) 
ee Ce i ab ccs ecesesessssccve 680 
Solubility in CCl,, J.......cceccceccceceeeceees FESR 93.8 
Solubility in CS, ....... cee cece cece cece cece eee e ne eeeeeees 99.1 
Paraffin scale (Reistle and Blade)...........-...eeeeeeeees 5.3 
I ee Ae aie 8k cass ne bg meg wn ee aes 08 17.2 
re er oe ee oe. MN, owes cceccecestestecees 100 
eae Oh BS° CC) (77° Bi), Ct... wilde ccc cee seses > 122 
Ductility at 16°C. (60°-F.), cm....... cccccccreccescens > 122 


1100-120 mm. penetration for macadamized roads, D193-24T. 

2 Coating asphalt, air-blown for 3 hours at 254°C. (490° F.). 

2 Asphalt cement for use in asphalt macadam pavements, D102-24T. 
485-100 mm. penetration for macadamized roads, D102-24T. 
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5 100-120 mm. penetration used in building asphalt concrete roads or macadam roads, D103-24T. 


Midcontinent and West Texas Midcontinent 


Coating asphalt? Asphalt cement® Cushing* Midcontinent’ 
1.065 1.099 1.0867 1.1195 
Seek «Ce 171 (340) 177 (350) 
Trace 1.7 0.765 1.15 

ia en ee ee 54 49 
126 (259) 55 (131) 54 (129) 51 (123) 
amotia 829 1210 693 
eg er a 91.2 92.7 
98.6 97.9 98.7 99.8 
aS ae 2.63 3.6 2.17 
19.0 20.0 17.8 20.2 
5.5 100 97 103 
0.3 125 78 > 122 
Teerr 63 ree _ 122 
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more paraffinic than asphaltic. There are mid-con- 
tinent crudes from which asphalts are not made in 
commercial quantities. The production of asphalts 
from such crudes may be accomplished through the 
medium of the cracking process. The formation of 
asphalts from paraffin base oils, such as those from 
Pennsylvania, is the most striking example of the 
synthesis of asphaltic material from paraffin hydro- 
carbons. 


“Table 1 shows the characteristics of paving as- 
phalt residues resulting from the cracking of various 
fuel oils or topped crudes. These residues were 
made by the flashing operation of the cracking pro- 
cess. In this operation hydrocarbons are withdrawn 
from the reaction chamber and passed to a vaporiz- 
ing chamber or zone of reduced pressure. The re- 
duction in pressure causes the vaporization of con- 
trolled amounts of the liquid. The oil withdrawn 
from the vaporizing chamber is called “flushed resi- 
due.” The vaporized hydrocarbon oils are generally 
returned to the heating zone for further treatment. 


“One result of the flashing operation is the reduc- 
tion of suspended carbonaceous or pitchy material in 
the residue. This is quite important in asphalt mak- 
ing as the presence of such suspended material re- 
duces the ductility of the asphalt. This operation also 
permits the production of asphalt while making the 
high yields of gasoline demanded of the modern 
cracking process. It is to be noted that the percen- 
tage of asphalt based on charging stock to the crack- 
ing process is a function of the oil charged, the par- 
ticular example shown ranging in yield from 10 to 
20 per cent. 

“A kerosene distillate from Pennsylvania crude oil 
was cracked yielding approximately 10 per cent resi- 
duum based on the oil processed. The residuum had 
the following characteristics : 


TABLE 2. 
oS. oe 2 eh Ry alta by Dinter awialace wen en aes fe 
Specific eee Me BE te UE eRe rton hdc ta tae gb aes on 8 
Initial boiling rg EN Siccds Mieed bay ekedawn see 193 (380) 
i A 5 as ick Sc, kena capebig ete e-s eiaie mieabue 
Flash point (cheveland open cup), ra gg RR Sea ee 77 (170) 
Fire point (Cleveland open cup), igh oi AR EE OF 96 (205) 
Mee BOttOGh . GUUMNIEE GUE WOEEES 6io5 soi os occ ccon cece ccceess 0.6 
meeeasity’ at Sir G.. ChGds ay hy, BOE + boc bnccsisnkoiean pe eects 20 


“The flashed residuum has heated in an Engler 
flask to 500-550° F. and in one case air was blown 
through the hot mass until the desired penetration 
was obtained, while in the other case steam was 
blown through the mass. The residue in each case 
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was analyzed for its asphaltic properties. The fol- 
lowing table summarizes the properties of the two 
asphalts” : 

TABLE 3. 


Properties of Asphalt Made from Pennsylvania Crude by 
Air-Blowing and Steam-Blowing Property 
Cracked Residuum 


Air- Steam- 
Property blown blown 
% asphalt recovery on Pa. kerosene distillate. 5.26 5.09 
Specific gravity at 25°C. he +) > ib ais conden Mes ae 1.099 1.116 
Penetrating. ‘at. 28°°C. (77°F) ain OFS vc as 103 105 
Softening point (ring and ball), me en ho ad 30588 s 51 (123) 44 (112) 
OGRE: DO, SOR. a o's sc cd bis 6 aoe e eee CORSO ANS 381 297 
prsteney. W- 25° C. --C7F" Ba, Oe sincic occa vwoscsts 125 125 


Volatility at 163° C. (325°'F.), “A vig die Kio Abies 0 whip 0.67 0.7 


Penetration of residue at 25° C. (77° F.), mm.. 60 70 

Flash point (Cleveland open cup), °C. (° F.)..... 202 (395) 188 (370) 
Fire point (Cleveland open cup), of SE Gok ED: 218 (425) 207 (405) 
SOUUURLUNY. BAD Gig SN 5s 5 isha oo tgiclis'n swe closeness 99.59 99.86 
Oey th OS Sis anc coe sce sd co abacas as ane 97.71 98.95 


Water None 


The application of this technique will make it pos- 
sible for the refining industry to furnish asphalts and 
road oils especially for road paving to meet state re- 
quirements and specifications regardless of the loca- 
tion of the refinery or the type of crude oil processed 
in the plant. Its adoption opens up another source of 
revenue to a large number of plants not heretofore 
concerned with the road oil and asphalt requirements 
of the states in which they operate. 

The accompanving table indicates something of the 
importance of asphalt as a refinery product: 


TABLE 4* 


Asphalt and Asphaltic Material (Exclusive of Road Oil) Sold 
at Petroleum Refineries in the United States, 1929 and 1930, 
by Varieties 


Solid and semisolid products 
of less than 200 penetration 


1930 
Asphalt for: Shert tons Value 
POE, b> aise sie c dcle-55 0b45340N 1 CEOS SESS 1,363,631 $15,046,977 
DEE sp 00 00,440 kskbe ee emkleee 852,489 9,096,547 
WEOGREIEOORES i idee kc cbGeessuscethesss 82,020 1,050,160 
Dleddine with tulsber .: :o<00ai0 de 20 shi ows 21,559 265,937 
fae ree Pec Le pie TREE rye 57,641 581,515 
Mastic and mastic cake......cccsccceee 2,255 35,338 
ig ee Beret Perr rree erect 10,423 147,135 
Molding compounds ......cesceeeeseeee 225 3,136 
BErecEMAMOCUS WHEE © sc ideo sc vccsc¥ecede 108,102 866,896 
Te 6 iv kth neers cesta 2,498,345 $27,093,641 
Semisolid and liquid products 
of more than 200 penetration 
Flux for: 

PORE ik bb cc cndebcssnistseddngarmaidiie 116,685 $ 1,201,121 
ROOMR ©. 5.0:4sescteuraciéaes sabaceeeese 300,709 2,776,942 
ee rr er ee rt 1,131 88,500 
 ) SeRTRAE errr ere ee ret eS 353 2,610 
Cat-Dack RODMOINS © oo c6ccecsnvousestriene 261,633 3,118,848 
Emulsified asphalts and fluxes.......... 14,049 78,183 
Paints, enamels, japans, lacquers........ 3,185 31,594 
Other liquid products.......sseeceees ese 122,001 889, 181 
TOME gsc deb iicadesdaasecnnes eceese 819,746 8,286,979 
Grand total) ciscccatscudecceves 3,318,091 $35,380,620 


*Table 4 is taken from a recent news release of the Department of 
Commerce, No. 9509, which is an analysis of the qoonoanes of the as- 
phalt industry. This release was analyzed in Ref. . G. M issue of 
June, 1931, page 135. 
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ARTICLE 6 


Safeguarding Cracking 
Operations from Accident 


By E. M. MATSON 
Service Department, Universal Oil Products Company 





Vapor HazarpD 
NHERENT to all crack- 
| ing operations is the evo- 

_lution of gases and va- 
pors. Practically all of them 
are inflammable. Some are 
poisonous and all are asphyxi- 
ating. 

Thus, three hazards are 
created: (1) The fire hazard; 
(2) the hazard of poisoning ; 
and (3) the hazard of injury 
through falling, due to loss 
breathing hydrocarbon vapor. 

Of the toxic gases hydrogen sulfide is the most 
dangerous. It is particularly prevalent in connection 
with cracking operations which cause thermal decompo- 
sition of sulfur compound usually present in the charg- 
ing stocks. It is released from the system with the dis- 
tillate to the rundown tanks. 


it relates thereto. 








of consciousness from 


Gaugers and samplers of these tanks are particularly 
subject to danger of hydrogen sulfide poisoning. Un- 
less they are aware of the danger and take precautions 
to avoid it, tragic consequences may result. They may 
be gassed to semi-consciousness and injured by falling, 
or the gassing in itself may result fatally. 

The danger of hydrogen sulfide poisoning is also 
present in connection with the treating of hydrogen sul- 
fide-bearing distillates where batch agitators are used, 
especially if air agitation is employed. 

There is danger of actual poisoning or semi-asphyxia- 
tion from hydrogen sulfide in the receiver house if leaks 
in distillate lines are permitted. The danger in the re- 
ceiver house is particularly acute in cold weather when 
the tendency is to have all windows tightly shut for 


warmth. 
WATER WASHING 


A suggested remedy for the hydrogen sulfide danger, 
in so far as run down tanks and agitators are con- 
cerned, is simple and automatic. It consists of a wash- 
ing system placed between the receiving tank of the 
cracking system and the run down tanks. 

The distillate after leaving the receiver tank is picked 
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HIS is Number six in the series on 
“Safety in Cracking.” 


vious article, published last month, 
discussed the hazards resulting from cor- 
rosion of cracking equipment. 

The seventh, and last article, to appear | 
in the August issue, will deal with in- | 
spection of cracking equipment to mini- 
mize hazards, and the human element as 


up by a centrifugal pump and 
carried to a water-washing 
The pre- chamber equipped with water 
spray and containing a float 
to maintain a constant water 
level. This effects continu- 
| ous water washing and with- 
| drawal of water-containing 
| hydrogen sulfide. 
MBESE? J The water-washed distillate 
is then passed to another 
chamber under the original pump pressure through an 
orifice-mixing column, where it is contacted with a 
solution of caustic soda. 

This caustic soda is kept at a definite level in the sec- 
ond chamber, being constantly recirculated from the 
second chamber by a small pump through the orifice col- 
umn. This removes the hydrogen sulfide. The distillate 
is allowed to overflow from the second chamber and 
may be considered as a pretreated product. 

Usually some sort of chemical treatment of cracked 
distillate is necessary anyhow to make marketable gaso- 
line, and the removal of hydrogen sulfide at this stage 
is advantageous. 

Unless some such treatment is used, it is necessary 
that workmen, when sampling, gauging, or working 
about tanks containing hydrogen sulfide-bearing distil- 
lates, keep to windward of the gauge or sample hatch 
or other possible sources of vapors, or suitable gas 
masks should be worn. 

Hydrogen sulfide is by no means the only dangerous 
gas to be guarded against in the operation of a cracking 
plant. In fact, it is undoubtedly blamed for many acci- 
dents and injuries attributable to hydrocarbon gases. 

The light, hydrocarbon gases have anaesthetic action. 
If breathed by a man in considerable concentration they 
result in semi-asphyxiation, which frequently causes 
men to fall off tanks or suffer injuries in other such 
ways. 

Workmen employed in tanks and other vessels and it 
tight enclosures are also subject to this danger. Propet 
ventilation and venting of entrained vapors are requisite 
to safety. Also blanking off of all connections through 
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which, by misoperation, gases and vapors could enter the 
tanks or enclosures, is important. 


FIRE HAZARDS 


Applicable to all cracking systems are certain pre- 
cautions to guard against ignition of hydrocarbon vapor- 
air mixtures. 


These are aimed to prevent the combination of cir- 
cumstances that cause fires. Three things are to be 
avoided : 

1. Mixing of vapor-air in an inflammable proportion; 
2. contact of. an inflammable vapor-air mixture with 
a flame or spark; and 3. heating of vapor-air mixture 
to a temperature that will cause self-ignition. 

In laying safeguards against the ignition of explosive 
air vapor mixtures, it might be well to consider them 
with respect to their presence. They are to be found: 
(a) In the system at the start of operation; (b) in the 
system during shutdown or while repairs, inspection or 
cleanout are taking place; and (c) about the process 
area and in trenches, enclosures, receiving houses, pump 
houses, control houses, etc. 


At the start of a run, the danger of air-vapor mix- 
tures lies, first, in spontaneous or self-ignition as operat- 
ing temperatures are raised, and second, their contact 
with glowing iron sulfide (rapid oxidation or pyro- 
genetic action) which in this instance provides the 
source of ignition. 


The obvious precaution to be taken, then, is the ex- 
pulsion of the air to avoid the presence of air-vapor 
mixtures. This can be done in various ways as follows: 
(1) Displacement by cold liquid; (2) displacement by 
liquid which at the same time is being heated; (3) dis- 
placement by vapors evolved by the oil as it is being 
charged to the system; and (4) displacement by vapor 
or gas introduced from an extraneous source. 


Displacement by cold liquid is recommended as being 
safest and most fool-proof. The others involve. vapor- 
air mixtures which might be ignited by oxidation of 
iron sulfide, (unless an inert gas is employed). 

In any event, the system during the shut-down should 
have been previously ventilated with air, so that iron 
sulfide oxidation could have taken place before charg- 
ing. Iron sulfide in dead pockets in the presence of 
hydrocarbon vapors would remain inactive, then when 
charging is started and air is moved through the system 
and into those areas in which vapor is also present, 
oxidation might then take place with resulting ignition 
of the air-vapor mixture. 

Unless air-vapor mixture is removed from the sys- 
tem after it is shut down for cleanout and repair, work- 
men who enter are in danger from possible ignition of 
the mixture by sparks, flames of welding torches, break- 
ing electric light bulbs and short circuits, in addition 
to the toxic effect mentioned previously. 

Although the system may have been effectively 
emptied of vapors there remains the possibility of subse- 
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quent entrance of vapors through connections past 
valves intended to prevent it, or by mis-operation. 

The only safe procedure is to break all connections 
through which oil, vapors or gas might enter the unit. 
This includes raw oil lines, distillate or other refluxing 
lines, final product lines, and incondensible gas con- 
nections. 

As a step further, when men are employed in vessels, 
all pipe connections thereto which normally carry oil 
or vapors to or from that vessel, should be disconnected 
or blanked off. 

Vapor about the process area and in trenches where 
it may serve as a propagant of flame from outside 
into enclosures where men are working is another 
serious element of danger. Some possible sources of 
such vapors are leaking or ruptured valves, piping, 
fittings, pumps, liquid and sample lines, and dis- 
charge from relief valves. 


PROPER EQUIPMENT IMPORTANT 


Proper equipment originally installed, frequent in- 
spection and repairs and replacements promptly exe- 
cuted, cooler coils for hot sample drawoff and discharge 
lines for relief valves will aid in approaching immunity 
from these vapor sources. 

The sources of vapor in enclosures include also 
sample sinks and distillate receiver tanks. 

Sample sinks should have a waste pipe discharge into 
a combined sump, seal and trap located outside the en- 
closure so as to prevent a flash from the sewer system 
extending into it. 

Distillate receiver tanks and connections thereto are 
a common source of vapor due to the usual character 
of the products and frequent draw-off of samples. In 
order to reduce and isolate the danger of vapors and 
gases from pressure distillate tank enclosures, the fol- 
lowing are recommended : 

(1) That wire glass windows or partitions set in 
fixed sashes, and no larger than is necessary for the 
controlman to make his observations, be used between 
the control house and the distillate receiver tank house 
to keep these two enclosures entirely separate. 

(2) That the handles of all control valves inciuding 
those on the gauge glasses be extended inside the con- 
trol house, and where the stems pass through the glass 
or panel, suitable vapor tight stuffing boxes be pro- 
vided. 

(3) That a 1%4-inch steam jet be installed in the dis- 
tillate receiver tank house with a control valve out- 
side the control house. 

If these recommendations are executed the control 
house will not be involved, and the men will not be ex- 
posed. In case of a serious discharge the steam will 
serve to purge the receiver tank house and diffuse the 
vapor so as to reduce the possibilities of ignition; in 
addition the controls on the distillate tanks will not be 
in the vapor zone. 

Besides the precautions that have been mentioned in 
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eliminating the source of such vapors, ventilation should 
be provided to remove such vapors as may be present 
through failure of the precautions to completely stem 
their source. Such ventilation should be designed to 
remove the vapors from low areas and trenches and 
other dead pockets into which vapor may settle. 


IGNITION SOURCES 


Presence of a source of ignition is what renders these 
vapors hazardous. Therefore, all sources of possible 
ignition should be eliminated. Of these we have: (1) 
Electrical equipment and devices; (2) open flames and 
welding torches, furnace fires and torches for their 
ignition; and (3) sparks from tools and static dis- 
charges from armored steam and air hoses. 


With respect to electrical devices and equipment, 
bells, telephones, switches and attachment outlets, and 
inside enclosures, as well as extension cords for port- 
able lights it is well to bear in mind the following: 

(a) The rules and regulations of the National Board 
of Fire Underwriters and the National Fire Protection 
Association, prohibit the installation of any spark-pro- 
ducing devices or equipment in buildings that contain 
or may contain inflammable vapor. 

(b) Electric bells, telephones, switches, and attach- 
ment outlets are spark-producing devices and for this 
reason they should not be installed in enclosures. Where 
installed inside of control or pump houses they con- 
stitute an ever-present danger that may, under a gas 
and vapor condition, provide the spark that will touch 
off a bad fire or explosion. 

(c) Extension cords for portable electric lights are 
a necessity around the refinery premises. They are in- 
dispensable for inspection and repair work. They are 
exposed to serious wear and often abuse. When made 
up of proper materials, properly assembled and regu- 
larly inspected they are safe for use in atmospheres 
that may contain inflammable vapor. 

Extension cords should be made up of extra heavy 
metal shell plugs; extra heavy reinforced, rubber-cov- 
ered flexible cable; keyless metal sockets; vapor-proof 
globe and substantial non-abrasive metal guard, with 
hook and wood handle. 

In assembling this equipment the ends of the flexible 
cord should be soldered, then fastened under the ter- 
minal screws in the socket and plug and then soldered 
to the terminal. Inside of the socket and plug, the cord 
should be knotted or taped so as to avoid any strain on 
the terminal. In addition, the attachment plug and the 
socket or guard should be equipped with a clamp or 
other mechanical means for taking mechanical strains 
off the terminals. 

(d) It should be the duty of the electrician to keep 
a memorandum of the distribution of such extension 
cords and lamps and he should be required to maintain 
supply of extra extension cords and lamps (complete). 
The electrician should also be required to coilect all ex- 
tension cords at regular intervals (say monthly) and 


REFINER AND NATURAL GASOLINE MANUFACTURER 


JULY, 1931 


make a careful inspection of each, and such repairs as 
are necessary. 

(e) Employees should be instructed against using 
portable lights unless they are in good condition and 
never used unless the vapor-proof globe and metal guard 
are in place. 

These items may seem of small consequence but the 
tiny sparks they may produce have caused many fatal 
accidents and large fires in atmospheres of inflammable 
vapor. 








Preparing Gas for Utility Pipe Line 
(Continued from lage 90) 








the fractionating tower, cooled by water pumped 
by another Goulds centrifugal pump. Tycos tem: 
perature regulators are used in the kettles near the 
base of the stabilizers. ; 


Leaving the stabilizers, the gasoline passes 
through a hypochlorite treating plant of Empire de- 
sign. From the treaters, the gasoline enters the 
storage tanks. Twelve 10x40-foot tanks are on their 
foundations in the open, and another 12 are covered 
with earth for insulation. These covered tanks have 
all the controls above the top of the tanks. Gate 
operating rods lead up through pipe conduit with 
handles with which the operator may empty or 
switch from one tank to another. Gage controls 
are operated in the same manner; by opening or 
closing a cock attached to a sliding tube on the top 
of the tank, one may determine the liquid level in 
the tank. 

Vapors are removed from the rich oil tank, the 
accumulator tank, and the excess vapors from the 
storage tanks by two type 75 Cooper twin com- 
pressors through the low side compressors, 1114x20, 
to the tail absorber. Oil to this tail tower is split 
from the main stream going to the high pressure 
absorbers. Uncondensed vapors from the top of the 
tail absorber is picked up by the high pressure 
cylinders of the Coopers and delivered into the high 
pressure transmission line of the Empire Gas & Fuel 
Company, which runs from the absorbers near the 
gasoline plant site. 


Steam is generated in the boiler room containing 
two 350 horsepower Heine water tube boilers. The 
water for these boilers is treated through a Wayne 
zeolite softener, and pumped into the water drums 
with two 6x4x6 Dean Brothers outside piston 
packed steam pumps. 

Fuel is fed from the high pressure gas line 
through a regulator to a Fisher type 4000-125-200 
automatic steam pressure regulator controlled valve. 
The fuel chart at different times shows wide fluctua- 
tions in the amount of gas fed to the burners, but 
the steam chart is most always a clean circle. 
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285 tuse-TURNS 


IN THIS ONE PHOTO 





There is only one Tube-Turn—the original and the ONLY uniform-walled seamless fitting for pipe welding. 4 


¢ Here, in one photograph, are 285 
two-inch Standard I. P. S. Tube-Turns 
—90° and 180°—operating at 1000 
lbs. and 300° F. in a large California 


compressor and booster station. 


Aside from their freedom from main- 
tenance expense, these Tube-Turns 
are turning in substantial savings in 
operating cost. Tube-Turns set up less 


friction-loss than any other stock 
fitting. 

Uniform, SEAMLESS walls—no thick- 
ening, thinning, flattening or buckling. 
True, round cross-sections. Greater 


strength. Less pressure-loss. Less 


weight. As easy and neat and inexpen- gees 


sive to weld as straight sections of pipe. 





Tube-Turns are made in 

45°, 90° and 180° types. 

Ends beveled 45° for 
welding. 


Available from stock in 

sizes 34” to 20” Standard 

I. P. S. and 1}” to 12” 
Extra-Heavy I. P. S. 


Seamless. Uniform in wall 
thickness—no thinning of 
outside walls, no thickening 
of inside walls, no buckling, 
no flattening. Stronger. 
Lighter. Easier to install 
and insulate. They NEVER 





Tube-Turns are the ONLY fittings that 
combine all these advantages. They 
are the ONLY fittings that are made 


from seamless tubing without impair- 
ment of either strength or transmission 
efficiency. They are the ONLY fittings 
for pipe welding that you can specify 


or use without compromise. 


If you would like to have the facts 
behind any of these statements—or if 
you want the complete dope about 
Tube-Turns—just drop us a line. 
No obligation, of course. Address: 
TUBE-TURNS, Incorporated, 1335 
South Shelby Street, Louisville, Ky. 


‘TURNS 


* The Seamless Fittings for Pipe Welding 

























Physical Properties of 


Petroleum 


By PAUL F. MAX 


products, it is necessary that various physical 
properties be known when dealing with these 
products. 

The specific gravity varies with each product and 
it is well known that in any hydrocarbon series the 
specific gravity rises with an increase in boiling point 
or molecular weight, and these series, themselves, 
differ in specific gravity. Aromatics are heavier than 
napthenes, and napthenes, heavier than paraffins 
when the carbon contents are compared, which may 
be caused by varying amounts of heavy asphaltic 
matter or classes of hydrocarbons present, and the 
absence of low-boiling or specific gravity compounds. 


D: to the complex mixtures in petroleum 


The specific gravity in refining work is usually ex- 
pressed-in degrees A.P.I. and in 1921 the American 
Petroleum Institute adopted the following formula: 

141.5 


Degrees A.P.I. = — 131.5 





Sp. Gr. 60°/60° F. 

Either the specific gravity or A.P.I. gravity serves 
readily to determine the quality of a crude oil or the 
volatility of a petroleum product and is used as an 
index to the quality of the products produced, as in 
gasolines, kerosenes, and lubricating oils, being made 
from the same crude. These gravities serve as the 
one controlling factor in operating refinery stills. 

It is often time necessary to know the weight of a 
petroleum product. For instance, a tank is to be 
built and supported on concrete piers, this tank will 
hold a definite number of gallons of oil of a certain 
gravity, but in order to figure the correct size of 
piers the weight or pounds of oil must be known. 
Another example where weight is required is: when 
calculating the B.t.u. input into a still, it is necessary 
to know the pounds per gallon when dealing with a 
certain gravity oil before multiplication into thermal 
units can result. The pounds per gallon may be cal- 
culated from the specific gravity thus: 
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Pounds per gallon = 
Sp. Gr. Oil x Weight water/cu. ft. x cu. in./gal. 





Cu. in./cu. ft. 
Sp. Gr. Oil x 62.5 x 231 





1728 
As in the case of steam distillation, water and pe- 


troleum may be regarded as immiscible, and when 
the molecular weights and partial pressures are 
known, it is possible to calculate the weights of the 
two immiscible liquids being distilled from a system 
containing both. 

Weight A partial pressure A x molecular weight A 








Weight B partial pressure B x molecular weight B 


MOLAL VOLUME DEFINED 

Another need for knowing the molecular weight of 
a petroleum product is shown in the definition of a 
“molal volume,” the volume which one molecular 
weight in pounds of a gas will occupy at 32° F. and 
29.92 inches of mercury pressure. If the molecular 
weight of Benzene (C,H,) vapor, for example, is 78, 
then 78 pounds of the vapor will occupy 359 cubic 
feet at standard conditions. Incidentally the constant 
359 is a very good figure to remember since the mol 
is a volume unit corresponding to 359 cubit feet at 
standard conditions. 

In still calculations, fractionation problems, ex- 
changer data, etc., it is essential that the specific heat 
and the heat of vaporization be known. The specific 
heat of a substance is the ratio of the heat required 
to raise one pound of the material in question 1° F. 
to the heat required to raise one pound of water 1° F. 
or the B.t.u. necessary to raise one pound of the ma- 
terial 1° F., since one B.t.u. will raise one pound 
of water 1° F. The heat of vaporization of a liquid 
is the number of thermal units required to change a 
unit mass of the liquid at its boiling point into vapor 
at the same temperature. 

The petroleum physical properties versus A.P.I. 
gravity curve has been drawn in such a manner that 
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What the DIXON'S? 


Well-Dressed BRIGH TT 
Plant Is ALUMINUM 


Wearing PAINT 


NOTHING reflects prosperity more 
than a prosperous look. Bright clean 
buildings, tanks, machines, are to wide- 
awake progressive industries what 
neat, well-kept clothes are to men. 
They both create confidence—carry 
conviction—build business. 



































Dixon’s Bright Aluminum Paint is dressing 
up many industries. Drab, funereal, ’ 
down -at-the-heel landscape - shadowing 
structures are casting off their old clothes 
and reflecting the bright rays of new day 


prosperity. 


And they are doing something more. They 
are physically protecting investments in 
buildings, equipment and materials, be- 
cause Dixon’s Bright Aluminum Paint is a 
protective coating of great resistance to all 
elements of corrosion and deterioration. 


In a vehicle of tough marine spar varnish, 
the aluminum pigment remains in suspen- 
sion, making for ease of application and 
enabling the paint to provide a solid cov- 
ered job in one coat. 


Give a five-gallon.can a chance to prove to 
you what a big difference a little Bright 
Aluminum Paint actually makes. Try it 
anywhere—inside or out—on metal or 


wood. Write for Folder No. 99-BA show- 


ing colors. 


JOSEPH DIXON CRUCIBLE COMPANY 


Jersey City D N New Jersey 


Established 1827 








FIGURE IL. 


if the A.P.I. gravity of a petroleum product is known, 


six of its physical properties may readily be obtained ; 
they are: The weight, in pounds per gallon; the 
specific gravity; the molecular weight; the mean 
boiling point, °F.; and the heat of vaporization, B.t.u. 
per pound, at atmospheric boiling point (°F.). 

The specific heat at various temperatures (°F) in 
B.t.u. per pound. 

It may also be seen that if any one of the properties 
are known, the other corresponding properties may 
be obtained. 

As stated, in many phases of calculations dealing 
with petroleum, it is desired to know these proper- 
ties, or some of them, and as a rule the separate 
curves or formulas are not at hand, and if the for- 
mulas are available it takes considerable time to set 
up the relations. 


PROPERTIES OF PRODUCT 


As shown on the curve, by the example, a petro- 
leum product of 65° A.P.I. gravity will have the fol- 
lowing properties: 

Start at 65° on the A.P.I. gravity scale and proceed 
vertically to the pounds per gallon curve then hori- 
zontally to the left, to the pounds per gallon scale 
and read 6.0, which is the pounds per gallon corre- 
sponding to a 65° A.P.I. gravity product. 

Likewise proceed vertically from 65° A.P.I. grav- 
ity to the specific gravity curve and horizontally to 
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FIGUALE 2 


the left to the specific gravity scale which gives a 
specific gravity of 72. 

Then from 65° A.P.I. vertically to the molecular 
weight curve, horizontally to the right to the mole- 
cular weight scale and read 100. And from 65° A.P.L. 
vertically to the mean boiling point curve, hori- 
zontally to the right to the mean boiling point scale 
which gives a mean boiling point of 207. From the 
intersection of the mean boiling point curve proceed 
horizontally to the right to the heat of vaporization 
curve and then vertically (up) and we find that the 
heat of vaporization of the product at atmospheric 
boiling point is 137 B.t.u. per pound on the heat of 
vaporization scale. 

Also, from the mean boiling point curve proceed 
horizontally to the right to sloping temperature line 
for specific heat of 500° F., which may be assumed 
to be the temperature for this particular problem and 
vertically (down), where one finds on the specific 
heat scale, that the specific heat is .795 B.t.u. per 
pound. 

It is essential to remember in using the chart 
that the mean boiling point curve must always be 
used as a turning line when going from the scales 
on the left hand side of the.chart to the scales on the 
right hand side of the chart or vice versa. 

The curve data was compiled by making separate 
curves from various standard formulas and then re 
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of Calm and Se 





In those days when commerce must wait for 
a favorable wind, which, so often failed with the 
voyage half over and left the heavily laden ship 
to idle for days and sometimes weeks, in a dead 
calm— trade must sit and twiddle its thumbs 











: until the argosy made port. Time and money 
i losses due to delay were accepted in patient 
i tolerance. 
7 Es ; mis | But we are living today in an age that MUST 
: A , carry on— MUST produce despite all obstacles. 
i i __ een 
Pumping machinery must be so designed and 
constructed as to meet Calm and Storm with 
unswerving constancy. This is especially true for 
ms that most particular of all services— pumping 
hot oil. 
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FIGUME 3S 
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lating the various curves to one another on the single 
chart. 

These separate curves are shown. The first curve, 
Figure 1, of specific gravity versus A.P.I. gravity was 
obtained by substituting in the standard recognized 
formula: 


141.5 
SP. GR. 60 °F /60 °F = 





131.5 + Deg. A.P.I. 
The second curve, Figure 2, specific gravity versus 


pounds per gallon, was plotted according to the for- 
mula: 


pounds per gal. 
Sp Gr = 





8.33 
The curve of specific gravity versus molecular 


weight, Figure 3, was obtained by the formula: 
d 
mr = x 39. 
1—d 
where mrt = molecular weight 
d = density at 60° F. 
39 = constant 

This formula was given by Oscar C. Bridgeman 
of the United States Bureau of Standards at the 
group session on refinery technology, as published 
on page 134 of the American Petroleum Institute 
Bulletin of the ninth annual meeting proceedings in 
1928. 
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The boiling point versus molecular weight curve, 
Figure 4, was derived by the formula: 
logio M = [2.51 log,, (t + 393)] — 4.7523 


where 
M = molecular weight 


t = boiling point in °C. 

This formula is the one given on page 15, “Prin- 
ciples of Chemical Engineering,” by Walker, Lewis 
& McAdams. 

The curve, specific gravity versus specific heat, 
Figure 5, was made from the Fortsch and Whitman* 





formula : 
(t + 670) (2.1 — Sp. Gr.) 
Sp. Fit. = 
2030 
Sp. Ht. = specific heat in B.t.u. per pound 
t = temperature, °F. 


The curve, heat of vaporization versus boiling 
point, Figure 6, is the standard Hildebrand hydrocar- 
bon vaporization curve, in which the boiling point is 
given in °F, and the heat of vaporization at atmos- 
pheric boiling point, is given in B.t.u. per pound. 

An example is given showing one of the many uses 
of the chart. It is desired to know the heat input to 
a still and the cubic feet of 1100 B.t.u. gas necessary 
to vaporize the gasoline contained in 500 barrels 
crude oil, the still being 60 per cent efficient. The 





*Ind. Eng. Chem., 18, 795 (1926). 
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Welding of field and refinery storage 
tanks without limitation as to size and 
without the use of rivets or bolts for 
fitting together the shell plates has been 
successfully developed by the WYATT 
METAL AND BOILER WORKS. In offer- 
ing large welded tanks to the trade in 
which the tightness and efficiency of the 


welded joint is fully utilized, the Com- 


pany believes it has rendered a real serv- 


ice to the purchaser. 

The 75 units completed and under 
construction range from 500 barrels to 
80,000 barrels and aggregate approxi- 
mately one million barrels. 

The type of joint used is either a lap 


WYATT 


Metal & Boiler Works 


Capital $1.000.000 


DALLAS 


HOUSTON 
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STEEL TANKS 


















joint or a butt-strap joint, the welding 
specifications and the type and design of 
the joint being controlled by the joint 
efficiency required and the thickness of 
plates used. 

Greater joint efficiencies available in 
the welded design combined with the 
practicability of welding lighter plates 
than can be joined in the riveted and 
caulked method importantly reduce the 


weight per barrel of the storage con- 
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tainer. The lower first cost is obvious. A 
more important saving, because it is con- 
tinual, is accomplished in the positive 
elimination of leakage and seepage and 
in lower maintenance costs. Continuous 
painting is unnecessary and corrosion at- 
tacking the rivets and caulked joints can 
not occur. 

WYATT Welded Tanks pay constant 
dividends in their freedom from leakage 


and maintenance costs. 


{ Patents Pending} 


WYATT METAL & BOILER WORKS 


DALLAS and HOUSTON 
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crude oil has an A.P.I. gravity of 40° and contains 
30 per cent of 400 end point 60° A.P.I. gravity gas- 
oline. 
From the chart 40° A.P.I. gravity—6.87 lbs per gal. 
1 bbl =42 gallons 
500 x 42 x 6.87==144000 lbs. crude oil 
If the oil is raised from 60° F. to 400° F. the mean 
400 + 60 
temperature will be = 230 °F. 
2 
From chart the specific heat of 400 A.P.I. oil at 230 
°F, = .565 B.t.u. per pound then 144000 x (400 — 60) 
.565 == 27,700,000 B.t.u. required to raise crude from 
60° F. to 400° F. 
500 x 42 x .36’= 6300 gallons of gasoline in crude 
oil. 
From chart: 
60°. P.I. = 6.15 pounds per gal. 
60° A.P.I, == 238 mean boiling point. 
6300 x 6.15 = 38,700 pounds gasoline. 
and from the chart the heat of vaporization at the 
mean boiling point of 238 = 133 B.t.u. per pound. 
38700 x 133 = 5150000 B.t.u. required to vaporize 
the gasoline. 
27,700,000 + 5,150,000 = 32,850,000 B.t.u. total in- 
put but still is 60 per cent efficient. 


32,850,000 
== 54,800,000 b.t.u. input necessary 
.60 
54,800,000 
——__—_——- = 49,800 cubic feet of 1100 b.t.u. gas are 
1100 


required to vaporize the gasoline. 





Enlarged Grease Plant Designed for 
Economy and Flexibility 
(Continued from page 97) 








Those fats and oils which are to be used in each 
batch of grease are measured from the drums or tanks 
into two raw material measuring kettles, the tops of 
which are flush with the floor. Ventilating stacks are 
placed in the covers to lead from the room all the 
objectionable odors which may come from the blending 
of the material in the vats. When the blending of this 
mixture has been completed, they are transferred with 
the saponifying ingredients to the saponifying pressure 
kettle. 

PROCESS EQUIPMENT 


This is the Dopp cast iron saponifying kettle, cast 
in one piece with the jacket and body integral with the 
head. Steam connections are placed to permit live steam 
to be introduced into the jacket surrounding the body 
to maintain a given temperature on the material in the 


kettle. 


The entire piece of equipment is insulated to 
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prevent the escape of heat transmitted by the steam. 
A Dopp style “D” agitator is incorporated in the ket- 
tle, operated by a 7% horsepower General Electric 
motor transmitting its energy through a Cleveland 
Worm Gear Company’s reduction gear to the blending 


blades inside the kettle. A temperature of 300°F. is 
maintained in the kettle with a pressure of 50 pounds 
during the process of saponification. The heat on the 
mass is controlled and maintained by a Brown Indicat- 
ing Electric Pyrometer controller, so that the batch of 
material in the kettle is never allowed to vary in tem- 
perature while.the process is being carried out. After 
the required time, the saponification being completed, 
the finished stock is ready to be used on the second 
floor. 

On this floor are the finishing kettles ; two 1000 and 
two 250-gallon Dopp steam jacketed atmospheric pres- 
sure vessels, placed directly under the outlet of the pres- 
sure kettle on the third floor. The finished stock is 
moved by gravity and kettle pressure to any one of the 
four kettles on the second floor, when a batch is in 
process for finishing, through a manifolding system of 
pipe lines and controls. When the required amount of 
finished stock from the kettle above has been dropped 
into any one or all of the finishing kettles, the proper 
amount of viscous oil is then pumped from the storage 
tanks in the half-basement to them. One of the 1000- 
gallon finishing kettles is ordinarily used in the manv- 
facture of pressure gun grease and the different grades 
of cup lubricants. The other one is used in the manv- 
facture of the fibrous transmission and differential 
lubricants used in automobiles and the gear trains of 
other machinery. The small kettles are used when 
blending up a special order, or utilized in the manufac- 
ture of the lead base lubricants for special purposes. 


When the compound in the large kettles or the small 
one has been cooked and agitated sufficiently it is ready 
to be cased for shipment. This process is carried out 
on the first floor directly under the base of the finish- 
ing kettles. The small containers are filled on an auto- 
matic machine manufactured by Filler Machine Com- 
pany, which has a capacity of 30 one-pound cans pet 
minute. It is used in casing greases in one, three, five 
and ten-pound containers. The larger containers are 
filled on a pair of Toledo scales, the operator placing 
them on the floor of the scales and filling them through 
a quick opening valve. 

All the small cans are placed in light wire-bound 
wood cases, after which they are trucked to the storage 
room for shipment. The plant was designed for flexi- 
bility and ease of operation. \ All the raw materials are 
sent to the third floor, then gravity down through the 
different processes of manufacture, to the first floor 
for final disposal. 








It tempts the refiner to run 
more crude oil than he needs to 
make his gasoline requirements 


It leads him to make gasoline 
of inferior quality 


Even if he got his crude for 
nothing it would pay the refiner 
to do more cracking 


Cracked gasoline is salable 
gasoline—especially Dubbs 
cracked gasoline 


Universal Oil Products Co Dubbs Cracking Process 
Chicago, Illinois Owner and Licensor 














Presented at Foremen’s Meeting Columbian Gasoline Corporation 


Blasting and Painting 
Tank Cars 


By B. F. SPIGENER 


HE painting of tank cars is a problem at any 

time, and under the very best conditions regard- 
less of the method used in getting the job done. 

In the past we have used improvised scrapes, wire 
brushes and brushes motor driven for cleaning the cars. 

But in 1930, we decided to try something radically 
different than ever before in an effort to get a well 
cleaned surface to spray the paint on. 

The thorough cleaning of the cars has always been 
our greatest problem, as the appearance and life of the 
paint depends on the thoroughness of the cleaning of 
the surface to be painted. 

After considerable thought it was decided that we 
‘would try the sand blast method of cleaning the cars. 
Accordingly, we sent for one George M. House Jr. 
Multiblaster standard type blast (T-1) Blaster with in- 
structions on how to operate it. It was claimed that 
80-90 pounds air pressure was sufficient for best results, 
but by considerable experiment we found that much 
better results could be obtained with a considerable 
higher air pressure. 

Beginning about the first of June, 1930, we really 
took the first advance step toward the thorough clean- 
ing of our cars. 


We took two ice cans, and cut them off at the bot- 


tom. We then cut a V slot in the can, pulled this slot , 


together, welded one-inch collar in the bottom for con- 
nection to attach sand house to. We then built a dolley 
or conveyor to move these cans by. A block and line 
was used in lifting and lowering them. A platform 
was fixed alongside the cars for the man doing the 
blasting to stand on. These platforms could be lifted up 
and fastened to the upright, and were held in place by 
latches. An air line direct from the compressor was 
laid to the center of the blasting shed. 


The man doing the blasting wore a helmet to protect 
his face from the sand. This helmet had an air con- 
nection to it to keep the man from breathing the sand 
or dust as well as to give him fresh air. 


A good many cars were blasted in eight and 10 hours, 
the paint, rust and mill scale was completely removed 
from the surface, and the surface left looking very 
much like frosted window panes. 
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During the months of June, July, August, September 
and October, we sand blasted, painted and stencilled 67 
cars of 8000-gallon capacity. The blasting was done by 
two men, and the painting and stencilling was like- 
wise done by two men. We also repacked all the 
journals on the above number of cars, replaced 24 brake 
shoes, replaced a good many of inflammable boards and 
the boards not replaced had all the tacks removed from 
them. 

For the painting, we purchased from Devilbiss Com- 
pany, Toledo, Ohio, one Q. M. 621 spray painting outfit 
with tank. This had air and fluid connections, which 
were connected to the spray gun, fluid and air supply. 
The tank was built for a maximum working pressure 
of 80 pounds and was equipped with a relief valve set 
at 80 pounds. On the inside of this tank were the paint 
containers of five-gallon capacity. To remove it for 
refilling you shut off the air supply to the tank, released 
the pressure and removed the top from the tank, re- 
filling the container and replaced the top, then turn air 
on and you are ready to go again. The tank was 
equipped with hand agitator for keeping the paint 
thoroughly mixed. The spray gun could be adjusted to 
give round or flat spray. 

Flint sheet sand was used in the blasting of the car. 
This sand was secured from Midvale Mining & Manv- 
facturing Company, St. Louis, Missouri. We also made 
our own nozzles using one-half-inch common line pipe 
with one-inch by one-half-inch bushing. 

We used three colors in the painting of these cars, 
with a primer coat. The primer coat was red, the body 
was aluminum, the chassis and underframing was num 
ber 144 dark green, and the dome was number 61 
Shamrock green. White stencil paste was used on the 
green paint in restencilling the letters on, while black 
stencil paste was used on the silver aluminum paitt, 
or dark lettering for the light paints and white letter 
ing for the dark paints. 

Though we haven’t figured the cost it was approxi- 
mately $50.00 each to blast, paint and stencil cars— 
slightly higher than the previous cost of painting. How- 
ever, we paid more for labor and paint, more for labor 
per hour and more per gallon for paint than we have 
in our previous painting of cars. 
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HE condensers shown on this page are installed 
T tereee the vaporizer and the bubble tower of a 
cracking unit. Cracked vapors enter these exchang- 
ers at 700° to 800°F. and are cooled and the heaviest 
fractions condensed. The material condensed in these 


exchangers is often as heavy as 12° to 16°A. P. |. gravity. 
Leach Fracto Condensers have made runs of over a | 


year on this service without requiring removal of the 
shell for cleaning or inspection. The vertical tubes of 
the Leach design afford no lodging place for coke and 
will clean themselves as long as there is any condens- 


uber able material in the vapors to condense on the tubes 
d 6/ and wash the tube surfaces. Even with superheated 
e by vapors containing insufficient condensable material the 
a accumulation of coke is slow and the tubes can be easily 
a cleaned at the end of a run. The photograph at the 
a left hand side of the page shows a Leach High Tem- 
a perature Exchanger receiving superheated vapors at 
800°F. With the coke accumulation shown in this photo- 
a graph, the exchanger was still operating at high capa- 
utht city. While the coil was down for routine inspection, the 
hich exchanger was opened, cleaned, closed and pressure 
ply. tested without prolonging the shutdown or interfering 
sure with other activity. The total time spent on the exchanger 
. set was less than six hours, the tubes being cleaned by sand 
aint blast (in other plants the tubes are cleaned by scrap- 
for ing. Every tube in the exchanger can be reached and | | 
ased cleaned with a 6” scraper). IH 
= IT HAS NEVER BEEN NECESSARY TO SHORTEN A CRACKING 
ines RUN ON ACCOUNT OF FOULING IN A LEACH HIGH PRESSURE 
ia FRACTO CONDENSER NOR TO PROLONG THE INSPECTION 
4 to PERIOD TO CLEAN OR REPAIR AN EXCHANGER. 
Over 80 Leach High Pressure Exchangers distributed in 30 
car. plants are in operation on cracking unit duty heating gas oil or 
nu- reduced crude. No major changes in design have been necessary aul 
ade since the first units were built for this service in 1926. 
pipes Leach Fracto Condensers are protected by Patents 
_ in the United States and Foreign Countries. 
ody 
"| CH. LEACH CO,, Inc. 
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Principals of Natural Gas Absorption 
(Continued from page 95) 


Taking the total oil and gas on the basis of mol 
per cent the amount of liquefaction that will take 


place may be calculated as follows: 


The gas analysis shows the following result: 


Gas Analysis 


One mol of oil to mol gas 


Per Cent Per Cent 
Methane 75 37.5 
Ethane 10 5.0 
Propane 6 3.0 
Isobutane 3 1.5 
Butane 2 1.0 
Isopentane 2 1.0 
Pentane 1 0.5 
Hexanes + 1 0.5 
Oil 50.0 


For an absorber pressure “a = 50 
respective values are 


















































Pa 4 
== 70 — =—0.74 
Ta T 
Pb Py 
— == il = 0.206 
Ta T 
Pe Pr 
——— = 2.82 —_—_—— — 0.080 
7a 7 
Pd P; 
= 1.084 ——— = 0.000 
Ta 7 
In the equation N, N 
100 Pn + L (— Pn) 
ft ieee 
Ta ( Ta) 
where N,; — mols of any component in liquid state, 
L = mols of liquid. 
N, 37.5 37.5 
= <= = 0054 
L  100(3500)+L(1-70) 7000 
(50 ) 
where L —0 and P,= 3500 V. P. methane 
Try L=55 
Ai 37.5 
= — 0.0012 
L 7000 + 55(1—70) 
By 5.0 
—_—- = = 0.0009 
L 1100 + 55(1-11) 
C, 3.0 
— = 0.0017 
L 282.4 + 55(1—2.824) 
D, 1.5 
—_ = = 0.0014 
L 1€8.4 + 55(1— 1.084) 
E, 1.0 
—_ = = 0.0012 





74.0 + 55(1—0.74) 





pounds abs. the 

















F, 1.0 
= — = 0.0015 
L 28.0 + 55 (1—0.28) 
G; 0.5 
we = 0.0008 
L 20.6 + 55 (1—0.206) 
H, 0.5 
== = 0.0009 
L 8.0 + 55 (1—0.08) 
I, 50 
———- ae =: 0,999 
L 0.0 + 55 (1—0) 
Summation 


Ai+ By,+ C,+D,+ E,+- Fi+ G,+H,+ T ,=1.003 


L ) hens» L L L L ae © 


L=55 is a trifle low as the sum should equal 1.00% 


B making L = 56 and interpolating it will be found 
Ay B, 


— + —... greater than one 

Mis L 

Interpolating L = 55.15 = mols liquid after absorp. 
tion 
_ G = 44.85 = mols gas after absorp 
tion. 


The mol per cent of each constituent in the satv- 
rated oil and in the stripped gas. The procedure is 
as follows: 

55.15 X 37.5 


A, a 





= 0.61 mol per cent 
7000 + 55.15 (1—70) 
methane in liquid. 

















55.15 & 5 
B= = 0.59 mol per cet 
1100 + 55.15 (1—11) 
ethane. 
55.15 & 3.0 
CC. = = 0.905 mol per cent 
282.4 + 55.15 (1—2.824) 
propane. 
55.15 & 1.5 3 
D, = = 0.80 mol per cett 
108.4 + 55.15 (1—1.084) 
isobutane. 
55.15 X 1.0 
FE, = == 0.61 mol per cet 
74.0 + 55.15 (1—0.74) 
butane. 
55.15 & 1.0 
F, = = 0.805 mol per cet! 
28.0 + 55.15 (1—0.28 
isopentane. 
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55.15 X 0.5 
G=- 
29.6 + 55.15 (1—0.206) 
pentane. 
55.15 X 0.5 
Hy= 
"8.0 + 55.15 (1—0.206) 
hexane ++ 
55.15 X 50 
L=— 


55.15 
absorption oil. 


Total Liquid 55. 


The absorbed gas would have the following com- 


position : 


Methane 


Ethane 


Propane 


Isobutane 


3utane 


Isopentane 


Pentane 


Hexane + 


Total 


The residue gas would have the following compo- 


sition : 


Pentane = 100 


( 


























Per Cent 
0.61 < 100 
== 11.8 
5.15 
0.59 X 100 
== 114 
5.15 
0.905 < 100 
== 374 
5.15 
0.80 X 100 
== 15.5 
5.15 
0.61 < 100 
== 11.8 
5.15 
0.805 100 
== 15.6 
5.15 
0.415 & 100 
s= 38 
5.15 
0.425 X 100 
= 8.3 
5.15 
= 100.0 


(37.5 — 0.61) 
Methane 100 ————_—- = 82.3 per cent. 
( 44.85 ) 
(1.0 — 0.61) 
Butane 100 ————_—- — 1.12 per cent 
( 4485 ) 
(5.0 — 0.59) 
Ethane 100 = 9.8 per cent 
( 44.85 ) 
(1.0 — 0.805) 
lsopentane —= 100 ——————- = 0.44 per cent 
( 44.85 ) 
(3.0 — 0.905) 
Propane 100 ————_—_— = 4.67 per cent 
( 4485 ) 
(0.5 — 0.415) 


= 0.19 per cent 


44.85 ) 


= 0.415 mol per cent 


=0.425 mol per cent 


= 50 mol per cent 
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(1.5 — 0.80) 
Isobutane 100 —————-— = 1.56 per cent 
( 44.85 
(0.5 — 0.425) 


t 
Hexane + = 100 =0.17 per cent 


( 44.85 ) 


The foregoing calculations illustrate how the re- 
moval of the last traces of heavier vapors is a matter 
of difficulty even where conditions equal theory. For 
gases the mol per cent needs no translation as it is 
the same as volume per cent. Curves for liquid vol- 
umetric percentages from mol composition have been 
given in former articles dealing with the related sub- 
jects of absorption fractionation and compression. 


The calculations used are based upon the method 
of Murray (J. I. E. C., Nov. 1929). The writer has 
extended this type of calculation to embrace absorp- 
tion by considering both oil and gas as a homogene- 
ous mixture the total of which is 100 mols for ease in 
calculation. The formulae are based upon a combi- 
nation of Avogadros, Daltons, Raoults, Boyles and 
Charles laws. Results more closely approximating 
the actual can be obtained by using the correction 
constants of Van der Waals and a correction constant 
k = 0.85 for Raoults, Brown and Came (Trans. Am. 
Ins. C. E. (1928) give V. P.=KA, P,, where 





L 
K = approx. 0.9. 


SELECTIVITY 


It is always desirable to include as high a percent- 
age as possible of the heavier hydrocarbons and ex- 
clude the lighter normally gaseous hydrocarbons. 
Assuming that butane is the highest vapor pressure 
component needed in the final product, natural gas- 
oline, calculations should then be based upon the 
butane content of the gas. The volatility ratio is an 
index to selectivity. If the butane to butane ratio 
at various temperatures is taken as unity, the lighter 
than butane—butane ratio will increase with increas- 
ing temperature, and the heavier than butane—bu- 
tane ratio will decrease with increasing temperature. 


Low temperature without a corresponding de- 
crease in pressure gives much greater absorption but 
the selectivity is decreased and the proportion of 
higher vapor pressure components increase in the 
absorbed hydrocarbon mixture. Condensing diffi- 
culties are usually experienced in cold weather when 
the oil temperatures are low. Raising the pressure 
on the absorber somewhat increases the selectivity 
as the heavier hydrocarbons are more compressible 
than the light hydrocarbons causing faster increase 
rate in their “apparent” molecular weight. In gen- 
eral an increase in the oil rate without change of 
either pressure or temperature will give added selec- 
tivity for the heavier, lower vapor pressure constitu- 
ents as the correction constant K to Raoults Law in- 
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creases from 0.85 to about 1.00 in the direction of 
methane. 


HYPOTHETICAL VAPOR PRESSURES 


Actually, no vapor pressure exists above the criti- 
cal temperature. As most absorption takes place at a 
temperature of 90° F or lower, all the hydrocarbons 
of natural gas with the exception of methane have 
actual vapor pressures. 

However gases in admixture with other gases be- 
have differently than when alone and a similar state- 
ment holds relative to gases in solution. At 100°F 
for example, ethane and methane are both above 
their critical temperatures yet it would be incredible 
to think that both would be equally soluble or in- 
soluble in an absorption oil. The solubility ratio per- 
sists at temperatures above the critical somewhat in 
the ratio that exists below. For purposes of extra- 
polation the formula 

log P 


1 


240 + t 

where P is the vapor pressure at various tempera- 
tures and t is the temperature in degrees Centigrade 
absolute, define nearly a straight line from’ which ex- 
trapolation can be made with a fair degree of confi- 
dence. Cox (J. I. E. C., 15, 592 (1923 shows the 
method for construction of a chart from which hypo- 
thetical vapor pressures may be approximated. 

It has long been a matter of common observation 
that methane is soluble to some extent in most or- 
ganic solvents including oil, a phenomena which can- 
not be accounted for on the assumption that this gas 
is inert above the critical temperature and that the 
vapor pressure is infinite. 


STRIPPED OIL 


There seems to be a wide divergence of opinion 
among natural gasoline plant operators as to wheth- 
er or not a completely denuded absorption oil is de- 
sirable. Doubtless there are plants where due to the 
type of oil used and deficiencies in the stripping and 
recovery systems, benefits and increased gallonage 
result from the use of incompletely denuded oil. As 
a rule, the oil leaving the absorber is seldom satu- 
rated to its full capacity with the hydrocarbons 
heavier than butane. The heavier ends of natural 
gasoline are in reality the best absorbents for the 
lighter hydrocarbons such as butane. Where the oil 


entering the absorber contains a percentage of the 
absorbed material from a previous cycle, the average 
molecular weight is less than that of the completely 
stripped oil and the benefit is similar to that of 
increased oil circulation. If oil of the correct molec- 
ular weight is used, it is unnecessary to resort to 
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such means to get the absorption of additional 
butane and isopentane. 


In an efficient bubble tray absorber correctly oper. 
ated the gases passing to the top plate should be 
practically stripped of all desirable constituents, 
Whatever the conditions that exist on the top plate 
must then determine the content of the gas at the 
exit. If the oil entering has a vapor pressure of 4) 
millimeters and the absorber pressure is 25 pounds 
40 < 100 
—————— = 1.93 per 
40 51.7 
cent by volume of the gas leaving will be to hydro. 
carbons from the oil assuming equilibrium exists be 
tween gas and oil. This may mean as much as 600 
gallons of gasoline per 1,000,000 cubic feet. Such 
conditions are not at all unusual, although the char 
coal test may not show such an amount present. The 
vapor pressure of the oil becomes a partial pressure 
in the gas, and gas volumes are proportional to the 
partial pressures of the gaseous constituents. 


gauge (40 pounds absolute) 


HEAT OF ABSORPTION 


In order to vaporize a liquid, heat must be added. 
Vaporization does not necessitate a temperature rise 
as a pure liquid will boil away without change of 
temperature. Vaporization is a matter of increase 
in heat quantity and not temperature intensity. On 
reverting to the liquid state the heat quantity nec- 
essary to the vapor state is given up to the sur 
rounding media. In the case of absorption the heat 
yielded by reversion to the liquid state causes the 
temperature of the oil to rise. As the degree of ex 
traction is dependent upon the temperature at which 
the absorption takes place, the result of solution 1s 
to work counter to the effect desired. 





Mr 

By Trouton’s Law = k, where M — molec- 
T 

ular weight, r = the heat necessary to vaporize one 


pound and T is the temperature in degrees absolute. 
The term k however is a constant only under given 
conditions of pressure. For this variation of k with 
pressure the Hildebrand function is used to advan- 
tage. As the pressure increases k diminishes so a 
near the critical point it becomes zero. For most 
purposes of calculation in so far as natural gasoline 
is concerned at ordinary pressures up to 50 pounds 
gauge the value of k may be taken as 20. Thus t 
find the heat given up when one mol (373 cubic 
feet) of pentane changes from the vapor state to the 
liquid state, at 60°F the procedure is 


Mr x 
= 20. Mr = 10400 b. t. u. 





(460 + 60) 

The heat rise occasioned ‘by the amount of gas ab 
sorbed can be approximated from the difference i 
volume of inlet and outlet gas, multiplying this dit 
ference by 27,800 b. t. u. for every 1000 cubic feet 
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absorbed. Thus, if there is a two per cent decrease 
in 1,000,000 cubic feet of wet gas, 20 * 27,800 = 
556,000 b.t.u. will be the heat of absorption. As ap- 
proximation the specific heat of absorption oil may 
be taken as 0.5, so if there are 200,000 pounds of 
oil required for this amount of absorption, the tem- 
556,000 
perature rise will be = 5.56°F, as- 
200,000 0.5 
suming that all of the b. t. u. go to heat the oil. In 
rich gases, where the gas absorption factor is high, 
a great amount of heat may be generated, so it is 
advisable under such conditions to use some means 
of intercooling between stages. For that matter, it 
is always advantageous to cool the oil to as low a 
degree as is possible to maintain for all conditions 
of absorption encountered. The lower hydrocarbons 
generate less heat of absorption than the higher 
hydrocarbons. 





Latent heat is an index of the affinity for solu- 
tion. The lower vapor pressure hydrocarbons having 
higher latent heats replace the higher vapor pressure 


bromide would have served fairly well, both being 
heavier than water and insoluble in it. 

In any manometer, rapid pulsations in pressure 
make accurate readings difficult. In forming a U 
tube out of glass, a constriction pressed into the 
bottom of the U is an aid in making the instrument 
sluggish. Violent pressure pulsations, accidents to 
tubing, and careless opening of valves sometimes 
causes the liquid in simple U tubes to be blown out 
and lost. This trouble can be minimized by catching 
the liquid in a trap or pocket, perhaps made of a 
wide-mouthed glass bottle and two-hole cork. Ora 
check valve can be formed in the instrument itself 
by floating on the liquid a piece of soft material, like 
a rubber ball, of a size which will close the low-pres- 
sure outlet of the manometer temporarily when the 
pressure difference becomes too high. 


Improvising of manometers for low pressure serv- 
ice is usually a very simple matter. Often all that 
is needed is a bent piece of glass tubing or two 
straight glass tubes connected at the bottom by rub- 
ber tubing, the whole bound to a light board by 
surgeon’s or electrician’s adhesive tape or by soft 
wire or cord. Bottles with side outlets (Figure 4) 
such as used in portable Orsat equipments, can be 
secured from chemical supply houses easily ; or wide- 
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hydrocarbons from solution, a fundamental pringj- 
ple of absorption. Otherwise, an absorption oil fully 
saturated with methane, ethane and propane on the 
top trays of an absorber would not absorb the 
butanes, pentanes, etc., on the lower plates. Selec. 
tive absorption is largely a matter of displacement, 
The time, factor and degree of contact on each plate 
determines the extent to which such displacement 
will proceed. 


References to previous articles by I. N. Beall dealing with the prac. 
tical application of technology and engineering data to the manufacture 
of gasoline, appearing in The Refiner and Natural Gasoline Manufac. 
turer: 

Securing Maximum Recovery from Absorption Oils, March, 1930, 
page 70. E : 

Absorption and Absorption Oils, April, 1930, page 75. 

Factors Affecting Operation of Absorption uipment, May, 1930, 
page 88. 

esign and Operation of eB Columns, June, 1930, page 86. 

Fractionation of Absorption Oils, July, 1930, page 88. 

Fractionation for Absorption Plants, November, 1930, page 86. 

en of Natural Gas Hydrocarbons, Part 1, December, 1930, 
page 67. 

Rectification of Natural Gas Hydrocarbons, Part 2, January, 1931, 
page 110. 

Soe neneraen of Hydrocarbon Gases, Part 1, February, 1931, 
page 99. 

The Compression of Hydrocarbon Gases, Part 2, March, 1931, page 

54 ; 


154. 

The Application of Equations of State to the Natural Gas Indus. 
tries, Part 1, April, 1931, page 143. 

The Application of Equations of State to the Natural Gas Industries, 
Part 2, May, 1931, page 143. 

Absorption: The Study of Surface, June, 1931, page 80. 

Principles of Natural Gas Absorption, This Issue. 


Simple Manometer 


(Continued from page 101) 


mouthed bottles, two-hole corks, and simple glass 
tubing can be substituted for them, though the rub- 
ber corks have a disconcerting habit of blowing out 
of the bottles with a loud pop if not well tied in 
place. Joints may be made air tight or glass cement- 
ed to steel pipe with sealing wax, or a mixture of 
glycerine, litharge, and powdered cork, or plaster of 
paris and powdered cork, or a fairly elastic seal of 
half and half beeswax and paraffine. 


For withstanding high static pressures, the writer's 
home-made manometers have been rather unsuccess- 
ful. Especially where portability is required, the fac- 
tory-made types really designed for high pressures 
have proved more satisfactory in the long run. They 
may be bought from stock from several instrument 
makers for maximum pressures of at least 1000 
pounds per square inch. 

The ordinary U tube and cistern manometer afé 
essentially indicating instruments only. If a perma 
nent record is ‘required, the device becomes much 
more complex. A very*largé amount of ingenuity 
has been called forth by the attempts to design sat 
isfactory recording manometers, and a number of it 
teresting commercial types are now upon the market. 
These will be discussed in future articles. 
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Re-approve Code 
Of Ethics 


HE Federal Trade Commission has 

informed the American Petroleum 
Institute that on June 12, final action 
was taken representing substantial re- 
approval of the trade practice rules 
embodied in the National Code of Prac- 
tices for Marketing Refined Petroleum 
Products. W. S. Boyd, Jr., executive 
vice president of the Institute, has 
expressed the opinion that the com- 
mission’s action will be agreeable to 
the marketing branch of the industry. 
Vote of the directorate of the Institute 
is being taken by mail. 

On February 3, 1930, the commission 
withdrew 18 rules, rewrote two, and 
left but one intact. In the reapproval 
of the instrument, original rules 1, 3, 
5 and 6 remain unchanged. Rule 2, 
Group 1, relating to lease and agency, 
has been reapproved with the insertion 
of one word, “secret,” reading as fol- 
. in order that the transaction 


” 


lows: “ 
may not result in secret rebating... 
In addition, this rule was transferred 
to Group 2, as an expression of the in- 
dustry but not an expression of an 
existing law. 

Rules 4 and 7 were rewritten to con- 
form with the commission’s standard 
form rules relating to contracts. Other 
rules were but slightly changed; and a 
preamble was inserted preceding Group 
2 rules. 





Socony- Vacuum 
Merger Progress 


WitH the removal of objection by 

the government to the proposed 
merger of Standard Oil Company of 
New York and Vacuum Oil Company, 


no legal obstacles prevent culmination 
of the original merger plans. The deal 
volves 291,000 barrels daily refining 
capacity, and cracking equipment 


chargin capacity of 118,000 barrels per 
day, 

The companies involved are Magnolia 
Petroleum Company (refining capacity 
%,000 barrels, cracking capacity, 62,500 
barrels), General Petroleum Corpora- 
tion, (refining capacity 99,000 barrels) 
White | igle Oil Corporation (refining 
‘apacity, 15,000 barrels, cracking ca- 
pacity, 12,500 barrels) subsidiaries of 
the Standard Oil Company of New 


Y THE MONTH IN REVIEW 


York (refining capacity 34,000 barrels, 
cracking capacity, 16,000 barrels). Vac- 
uum Oil Company (refining capacity, 
26,500 barrels, cracking 12,000 barrels) 
controls Lubrite Refining Company (re- 
fining capacity 3500 barrels, cracking 
capacity, 3000 barrels); White Star Re- 
fining Company (refining capacity 12,- 
000 barrels, cracking capacity, 7000 bar- 
rels) and the Wadhams Oil Corpora- 
tion (refining capacity 5000 and crack- 
ing capacity 5000 barrels). 

The announcement stated that a new 
company, Socony-Vacuum Corporation, 
would be formed. This new company, 
if it operates its crude processing fa- 
cilities at the present average of 65 per 
cent of capacity and secures the pres- 
ent day recovery among efficient re- 
fineries of 50 per cent gasoline, will 
contribute five per cent of the estimated 
annual domestic gasoline demand of 
408,000,000 barrels. It has sufficient 
rated refining capacity to produce prac- 
tically 10 per cent of the domestic gas- 
oline needs at present rate of consump- 
tion. The new company will take the 
place of Standard Oil Company (In- 
diana) as the second largest refiner of 
crude in this country insofar as present 
reported plant capacities are concerned. 


Eastern Gasoline Pipe 


Line in Operation 


UN Oil Company, through its sub- 

sidiary, Susquehanna Pipe Line Com- 
pany, has completed and placed in op- 
eration the first gasoline pipe line to 
move motor fuels from the Atlantic 
Coast over the Appalachian Mountains, 
to connect Philadelphia with Great 
Lakes ports. The line is about 550 
miles long, with a capacity of 15,000 
barrels daily, and constructed at a cost 
of approximately $5,000,000. The line 
operates at about 750 pounds pressure, 
is of welded pipe, and employs centrif- 
ugal pumps in the booster stations. 

The line was started about a year 
ago and is eight inches in diameter 
from Marcus Hook to Beaver Falls, 
Pennsylvania. Two branches from this 
point lead into New York state and 
Ohio, and are six inches in diameter. 
Barges on the Ohio river are provided 
to transport gasoline from Beaver Falls 
down to Cincinnatti. At Cleveland the 
company has erected 77,000 barrels 
storage capacity* on the Cuyahoga 
river, which is open to lake boats. 
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Gasoline Pipe Line Starts 
Deliveries to Chicago 


REAT Lakes Pipe Line Company 
has completed its six-inch exten- 
sion of its gasoline pipe line from Des 
Moines to Chicago and will soon start 
delivery of gasoline to the latter city. 
At present the company is piping gaso- 
line from Barnsdall, Oklahoma, by way 
of Kansas City, as far as Des Moines. 
Work on the other branches of the 
line which will extend from Des 
Moines to Minneapolis and St. Paul, to 
Council Bluffs and Omaha, is progress- 
ing rapidly and these extensions are 
scheduled for completion around 
August 1. Extension from Chicago to 
Milwaukee should be completed about 
the same time. 

This carrier, which is owned by 
3arnsdall Corporation, Continental Oil 
Company, Skelly Oil Company, Phillips 
Petroleum Company, Mid-Continent 
Petroleum Corporation and Pure Oil 
Company, will be the longest gasoline 
pipe line in the world. It is being built 
of four, six and eight-inch pipe, with a 
capacity of 30,000 barrels daily, and 
with gathering lines to the various re- 
fineries and with extensions to different 


cities will be 1400 miles in length. 
Cost of the project is reported at 
$12,000,000. 


The project permits establishment of 
distributing stations at intervals of ap- 
proximately 60 miles, from which gaso- 
line will be distributed by truck within 
a radius of 50 miles in each direction. 


Materials Handbook 
In Second Addition 


HE second edition of “Materials 

Handbook” by George S. Brady, re- 
cently published enlarges the earlier 
edition by 150 pages and enables the 
expansion of descriptions of materials 
and the inclusion of materials grown 
significant in the past two years. This 
book covers thousands of materials,— 
irons, steels, light alloys, corrosion-re- 
sistant metals, heat-resistant metals, 
molding materials, refractories, abras- 
ives, brasses, bronzes, finishing mate- 
rials, etc.—giving chief characteristics, 
comparative data, substitutes, sources, 
adulterants and uses. It constitutes a 
complete revision of the earlier work 
to include information on many new 
alloys, synthetic resins, industrial res- 
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ins, and many other new materials re- 
cently placed on the market. 

With the “Materials Handbook” as a 
reference guide the designer respon- 
sible for product development can so 
familiarize himself with the properties 
of the great variety of engineering ma- 
terials now available that the selection 
of the most economic material for the 
particular part can be made readily. 
Further, the chief ores and most im- 
portant industrial chemicals, have been 
included to make available to the de- 
signer, industrial executive, and pur- 
chasing agent, a basic background for 
more intelligent judgment of the mate- 
rials in which they deal. 

The handbook is published by Mc- 
Graw Hill Book Company, 10th Ave. 
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Consumption Holds 
To Last Year Level 


OMESTIC gasoline consumption, 

despite the depression, is being 
maintained at about the same rate as 
last year. Cumulative figures of con- 
sumption released by the Bureau of 
Mines show that total demand for the 
first five months of this year amounted 
to 153,130,000 barrels against 153,997,- 
000 barrels for the same period of last 
year. Exports, however, have shown a 
decline during this period, from 27,486,- 
000 barrels last year to 20,634,000 bar- 
rels for the first five months of this 
year. Gasoline stocks, as a result of 


ECONOMICS 


REFINER AND NATURAL GASOLINE MANUFACTURER 


at 36th St., New York, N. Y. Price 
$5.00. 


‘*Facts and Figures” 


in Preparation 


_ has begun in the preparation 
of the fourth edition of “Petroleum 
Facts and Figures,” year book of the 
petroleum industry compiled annually 
by the American Petroleum Institute. 
It is expected that the volume will be 
ready for distribution about September 
1. Members of the institute desiring 
copies have been asked to notify the 
American Petroleum Institute at 250 
Park Avenue, New York, by August 1. 
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curtailed production and greater than 
expected consumption have continued 
to decline. Compared with May 31 of 
last year, gasoline stocks are now more 
than 6,000,000 barrels lower. Total 
gasoline stocks on May 31 amounted to 
47,948,000 barrels, against 54,046,000 
barrels last year. 

Crude petroleum production dur- 
ing May amounted to 77,164,000 
barrels a daily average of 2,489,000 bar- 
rels. This represents an increase over 
the daily average in April of 52,000 bar- 
rels, but was 103,000 barrels below the 
daily average of a year ago. Texas was 
the chief source of gain in crude out- 
put during May; the daily average 
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output of that state rose from 893,009 
barrels in April to 951,000 barrels jp 
May. The major portion of the gain 
in Texas was registered in East Texas 
where the daily output rose from 251,- 
000 barrels in April to 308,000 barrels 
in May. 


Runs Increased 
During May 


UNS of crude to stills for May 

amounted to 78,521,000 barrels, 
against 74,706,000 barrels in April. Runs 
for the first five months of this year 
totaled 362,098,000 barrels against 
396,910,000 barrels last year. The de- 
cline in runs is reflected in both foreign 
and domestic crude. Runs of foreign 
crude declined during the first five 
months of this year to 20,710,000 bar- 
rels, from 24,823,000 barrels last year, 
while domestic crude runs declined to 
341,388,000 barrels from 372,087,000 bar- 
rels last year. The decline in runs of 
crude through stills is reflected in less- 
ened production of gasoline which de- 
creased more than 11,000,000 barrels 
during the first five months of this 
year compared with last year. 


Company Cracking 


Processes Increase 


T HE practice of developing company 
owned and operated cracking pro- 
cesses is becoming more widespread 
during the past two years, especially 
since the development of pipe stills 
which can be used for either skimming 
or cracking work. A study of the cur- 
rent Bureau of Mines, Information Cir- 
cular 6509, “Survey of Cracking Units’ 
brings to light the fact that 10 com- 
panies report 166 cracking units, witha 
total of 168,000 barrels daily capacity, 
all of which the companies have chosen 
merely to report as “Own.” 
These 10 “Own” processes art 
owned by the following companies: 


Bbls. 

Units Cap. 

White Eagle Oil Corp..... 1 2,500 
Phillips Petroleum Co...... 6 7,000 
Misko Refineries, Inc....... 1 1,00 
Continental Oil Co. ....... 2 200 
Mid-Continent Pet. Corp.... 75 15,0 
National Refining Co....... 3 3,500 
Bart Nefineties . 2.60356. I 300 
Lion Oil Refining Co...... 1 2,000 
Gulf Refining Co........... 64 99,200 
San Oe sien sinees 12 35,000 
. aa 

2 | Rae emaee gee 166 168,000 


Not included in the Bureau of Mine 
survey, probably because of failure !° 
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answer the questionnaire, but which 
must be included in this tabulation are 
the three Rowsey cracking units of 
Great West Refining Company at Big 
Spring, Texas, and Taylor Refining 
Company, Taylor and Tyler, Texas, 
with capacity of 6,000 barrels; the Pipe 
Still cracking unit of 2000 barrels 
capacity of Union Asphalt Company at 
Fl] Dorado, Ark., the 500-barrel Han- 
cock unnit of Handcock Oil Company, 
Long Beach, California, and the 1500- 
barrel Olney unit of Olney Oil & Re- 
fning Company, Olney, Texas. 

In addition to those unit reported as 
“own,” nine companies have cracking 
units or processes which are reported 
under a variety of names or types. 

There are 32 such listed with a total 
71,300 barrels 


charging capacity of 


daily. They are as follows: 


A Gulf Publishing Company Publication 


petroleum industry represented a sur- 
plus of 4,746,000 barrels; the difference 
between exports of 12,105,000 barrels 
and imports of 7,359,000 barrels. In 
May, 1930, exports amounted to 11,672,- 
000 barrels and imports were 8,587,000 
barrels. This is a favorable turn in 
the foreign market situation, since im- 
ports were materially less than last 
year while exports have shown a sharp 
increase and are somewhat above the 
rate recorded for May of last year. 
On a cumulative basis, the balance of 
trade for the first five months of this 
year shows a surplus of 14,215,000 bar- 
rels, against a surplus for the same 
period of last year of 23,501,000 barrels. 
The upturn in May is looked upon as 
a possible indication of improved ex- 
port trade during the next few months. 





Company— 
Union Oil Company of California..... 
White Eagle Oil Corp. (Magnolia).... 
Standard Oil Company (Indiana)..... 
Magnolia Petroleum Company........ 
Shell Oil Company of California...... 
Louisiana Oil Ref. Corp. (Cities Serv.) 


2 

F 
2 

1 4,200 
5 

3 

3 


Capacity Name of Unit— 


Units Barrels 


Carborundum 

Coil cracker 

Continuous high pressure 
Controlled coil 
Converter 

Louisiana coil 


1 3,000 
8.000 
5,300 
4,500 


7,100 


See 2) SC OMIDARY 65500540 sin dtele sie 13,000 Pipe stills 

Taerexas Company... .6 26 fase case 3. 220 Pressure coke 

Bartles McGuire and General Pet. Corp. 3 4,200 Vapor phase 
SIR: .5x ss wp 09 @a'6's.4 Oelthe Soe healer ee 





These three classes of cracking pro- 


E cesses, those claimed by companies as 


the 
and 


those included in 
nomenclature, 


their “own,” 
peculiar 
those not included in the Bureau re- 
port, total 204 units with a total 
capacity of 249,300 barrels, or about 13 
per cent of the total operating capacity 
reported in this country, which is 1,594,- 
9) barrels. This is a marked increase 
in this classification of unlicensed and 
company owned cracking processes. 
Information Circular 6509 states that 
33 different types of processes are 
listed this year in the survey, of which 


listed of 


only six processes were being actively 
licensed, six were in use at only a few 
refineries, several were practically ob- 
solete but still in use, and a consider- 
able number were being developed by 
oe company, listed as “own” and this 
lumber of processes being developed 
by one company has shown a rapid 
merease during the past few years. 
There are 23 companies who are op- 
trating cracking processes of their own 
design or of the general “pipe still” 
type. 


Exports Maintain 
Excess Over Imports 


FXPOR (S of crtide and refined oils 

or May showed a material gain. 
Compare with last year, the balance 
trade in favor of the American 


Increasing Cracking 
Capacity 


N the recently released “Survey of 

Cracking Plants,” as of January 1, 
1931, U. S. Bureau of Mines, Informa- 
tion Circular 6509, by G. R. Hopkins, 
the total daily capacity of cracking 
plants, completed and under construc- 
tion, amounted to 1,950,781 barrels, an 
increase of 14 per cent over the pre- 
vious year. Operating capacity is 82 per 
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More About Synthetic 
Rubber from Petroleum 


INCE the publication of various items 

having to do with the preparation of 
synthetic rubber from petroleum and 
the sample of this product exhibited at 
the Chemical Exposition, Dr. Benjamin 
T. Brooks, who made the substance, 
has been kind enough to add certain 
information in a private communication 
to the writer. 

Dr. Brooks states that he does not 
take particular credit or pride in having 
done this work inasmuch as the work 
of Harries, about 1909, developed the 
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cent, inoperative plant capacity was 
12 per cent and six per cent of capacity 
was under construction at the first of 


this year. 


Total number of cracking units re- 
ported is 1,868, as compared to 2,002 
reported last year, the decrease is at- 
tributed to continued dismantling of 
old Burton stills. Since June 1, 1926, 
to January 1, 1931, cracking capacity 
has more than doubled. Largest capa- 
city unit reported is the 10,000-barrel 
unit of Associated Oil 
cently completed at Avon, California. 


Company re- 


Texas leads in cracking capacity with 
a total of 575,300 barrels, with Cali- 
fornia, Indiana, Oklahoma and Penn- 
sylvania following in the order named. 


The production of gasoline by the 
cracking process continues to show 4 
steady increase; production by this 
method in 1930 being 164,243,000 bar- 
rels, or 37.7 per cent of total gasoline 
for the year. 

Further gain was noted in the im- 
portance of vapor phase cracking with 
capacity increasing from 30,650 barrels 
to 46,500 barrels during the intervening 
year. Thirteen companies are employ- 
ing vapor phase cracking processes. 

Subtracting the number of shell still 
units such as Burton and Snodgrass 
from the total installed, it is 
found that the average capacity of the 
tube still cracking unit in this country 


units 


this vear is 1715 barrels per day as 
compared to 1,446 barrels average ca- 
pacity a year ago and 1,162 barrels two 
years ago. 

On January 1 this year 41 tube still 
type cracking units were reported build- 
ing with a total capacity of 111,130 bar- 
rels per day. 
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that rubber could be 
made from butadiene or isoprene. The 
well known German petroleum tech- 
nologist, Engler, interested himself in 


fact synthetic 


this matter many years ago and to- 
gether with Prof. Staudinger, obtained 
a patent in Germany about 1912 which 
had for its object the manufacture of 
butadiene and isoprene from petroleum 
by high The 
ideas of these two investigators never 
led to any results and the chief diffi- 
culty has always been the very small 
yields of butadiene and isoprene which 
can be obtained from oil by cracking. 
The second difficulty is one of separat- 


temperature cracking. 
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ing these dienes from the mixture of 
cracked products so as to obtain them 
in a state of purity and in a practical 
way at low cost. 

Dr. Brooks states further that the 
synthetic rubber which he made was 
from butadiene separated from a light 
fraction of cracked gasoline. He says 
further, that the matter of synthetic 
rubber, will not in his opinion, be of 
any industrial importance except as the 
butadiene is separated from other prod- 
ucts, or in other words, becomes a by- 
product of other materials enabling the 
pure butadiene to be produced at low 
cost. The idea of making synthetic 
rubber from the dienes in cracked gas- 
oline would be utterly absurd other- 
wise, on account of the small percent- 
ages of dienes contained in such gaso- 
line. 

Synthetic rubbers differ from natural 
rubbers and require special methods 
of curing. The synthetic rubber made 
in Germany during the war was from 
di-methyl butadiene, which, in turn, 
was derived from acetone as the start- 
ing material. It was accordingly, very 
expensive and is quite outside the range 
of commercial production under normal 
conditions. 

Dr. Brooks advises that synthetic 
rubbers differ markedly in properties 
according to the particular diene that 
is used as the raw material for polym- 
erization, methods of curing, etc. Suffi- 
cient is known of the properties of 
these synthetic rubbers to indicate that 
they will have definite commercial uses 
when the raw material dienes can be 
produced at sufficiently low cost. The 
question of their industrial develop- 
ment, he says, is therefore almost en- 
tirely an economic one. We are in- 
debted to Dr. Brooks for his willing- 
ness to add this interesting information 


to that previously published. (Ref. & 
N. G. M., June, 1931, page 132).— 
GHR. 
Synthetic Lubes 
Too Costly 
HERE has been much comment 
concerning immediate probable 


uses of Standard Oil Company’s (In- 
diana) newly developed synthetic lu- 
bricants, (Ref. & N. G. M., June, 1931, 
page 131) and it is apparently not clear 
to all that cost of production is prohib- 
itive, at present, to the extent that syn- 
thetic lubricating oils can not be 
offered the motoring public at competi- 
tive prices. Later development work 
will possibly effect a reduction of man- 
ufacturing costs to the point where the 
company can offer such oils at non- 
premium prices. 


The synthetic oils are said to at least 
equal the best of the natural oils in a 
low rate of viscosity change with tem- 
perature and at the same time they are 
of low cold or pour test, making them 
nicely fitted for use in mechanisms op- 
erated under widely varying tempera- 
ture conditions. 

In transmission mechanism gear 
shifting is reported to be much easier 
at low or extreme low temperatures, 
while at the same time affording satis- 
factory lubrication at high tempera- 
tures. They are also adapted to steer- 
ing gear lubrication for similar reasons. 
One of the first uses was as a fluid 
filler for shock absorbers where they 
serve well in those types which depend 
upon viscous flow but require sufficient 
fluidity that excessive stiffness is avoid- 
ed. These oils have also been exten- 
sively tested in the lubrication of air- 
plane engines, and in air-cooled auto- 
mobile engines. The company is now 
conducting a great number of tests for 
the determination of other uses for 
these oils for which their peculiar prop- 
erties particularly suit them. 


Gasoline and 
Mileage 


N an editorial appearing on page 108 

of this magazine last month, “User 
Determines Quality,” the following 
question was asked, “What is gained 
by reaching into the upper figures of 
octane rating, when the mass of auto- 
mobile owners are content with a rat- 
ing in the middle bracket? Throughout 
a decade the petroleum industry came 
to believe that its customers cared 
nothing about the price of a gallon of 
gasoline. It required a major economic 
depression to change the estimate. This 
brings up another thought, and that is 
how long will the motorist demand low 
mileage premium gasoline, especially if 
he becomes acquainted with his differ- 
ence in cost per thousand miles? 

In a recent issue of The Proceedings 
of the Indiana Academy of Science, E. M. 
Bruce reported on a series of tests, de- 
termining the mileage obtained in a 
two-passenger Buick coupe by the use 
of one gallon of 24 common gasolines. 
The engine, in analyzing these fuels at 
the rate of 100,000 to 200,000 “sips per 
gallon,” obtained mileage varying from 
16.0 to 17.83 miles per gallon under 
standardized conditions. Anti-knock or 
premium gasoline gave somewhat lower 
mileage, usually, than regular motor 
fuels. The cost per 1000 miles varied 
from $9.66 to $12.86 and was from $1.50 
to $2.50 higher for high test gasoline 
than for common. (C. A. Vol. 25, No. 
11,—2842). The higher the endpoint in 


JULY, 1931 


distillation, the greater is the mileage 
unless the gasoline also has a large yol- 
atile fraction. 

With the tendency during the past 
two or three years being definitely to. 
ward lower end-point gasolines, the 
motorists mileage should tend to de- 
crease. There are good arguments 
from all angles, but Mr. Average Car 
Owner may at any time soon again re. 
quest higher mileage and lower costs 
per thousand miles of operation. 


Alkali Plant 


In Texas 


NUMBER of factors contributed to 

the decision of Southern Alkali 
Corporation to erect a plant at Corpus 
Christi, Texas, and among them no 
doubt was the available annual market 
for some 50,000 tons of caustic soda 
among the refineries of Texas and Lou- 
isiana. Production at this plant will 
lower costs of alkali and ammonia to 
refiners in this section because of les- 
sened freight rates. 

Southern Alkali Company, a newly 
formed subsidiary of Pittsburgh Plate 
Glass and American Cyanamid, exer- 
cised its option on a plant site of 350 
acres about two miles from Corpus 
Christi, last month. Raw materials are 
to come from salt domes located near 
the company’s properties and a deposit 
of limestone tapped near San Antonio. 
Natural gas is available at cheap rates. 
No definite information is available as 
to time of completion of the project, 
and expenditure is estimated at figures 
ranging from two to ten millions. 


Chemical 
Treating Costs 


ULPHURIC Acid and Caustic Soda 
for chemical treatment of petro 
leum products in the refining industry 
will cost $28,211,700. The requirements 
will total 1,460,800 tons of sulphuric 
acid and 228,250 tons of sodium hydrox- 
ide. 
Based upon actual reports from ove! 
a hundred refineries as to their ind 
vidual needs of these two chemicals 
last year it is found that the consump- 
tion of caustic is approximately ont 
half pound per barrel of crude run, and 
the consumption of sulphuric acid 
3.2 pounds per barrel of crude pro 
cessed. The average quantity of cal 
tic used per barrel of oil refined ha 
been increasing during the past few 
years, while the use of sulphuric acid 
has been gradually. decreasing. This 
decrease is explained by the aversi0? 
of the industry to using large quantities 
of acid because of volumetric losses 
oil, color troubles, and corrosion. Thett 
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i; a tendency to eliminate acid treat- 
ment wherever possible and to use 
more contact clays, Fuller’s earth, caus- 
tic and hypochlorites. 

On the basis of present prices 1,460,- 
300 tons of the acid at about $11.50 per 
ton F.O.B. plant will cost $16,799,200, 
while caustic soda totalling 228,250 tons 
at about $50 per ton will cost $11,412,- 
500. 

The following table is based upon es- 
timates of crude oil requirements for 
the refining industry this year with the 
approximate runs by refining district 
based on previous records of the Bu- 
reau of Mines and current monthly re- 








ports. 

Estimated 

sul- 
Esti- Estimated phuric 

mated Caustic acid 

crude con- con- 
runs sump- sump- 

1931 tion tion 

Refining Dist.— Bbls. tons tons 
SS eee 170,000,000 42,500 272,000 
Appalachian . .... 30,000,000 7,500 48,000 
Ind., Ill., Ky., etc.107,500,000 26,875 172,000 
Okla., Kans., Mo...108,500,000 27,125 173,600 
Texas . ......-.--+213,000,000 53,250 340,800 
Bee ALK, sce pi 60,500,000 15,125 96,800 
Rocky Mountain .. 20,500,000 5,125 32,800 
CTA 6 ce ces 263,000,000 50,750 324,800 
MES.” keineseee 913,000,000 228,250 1,460,800 
Tex. Gulf Coast...154,000,000 38,500 246,400 
La. Gulf Coast ... 40,000,000 11,300 64,000 





Total Gulf Coast.194,000,C00 49,800 310,400 


Aleohol and 
Bry Ice 


[! appears that the chemist in the 

next few years will have the refinery 
or the large gasoline plant producing 
alcohols of various types in one depart- 
ment and “dry ice” or solid carbon di- 
oxide (to keep the alcohols cool per- 
haps) in another department, with in- 
termediate departments producing a 
wide variety of anti-freeze solutions, 
solvents, preservatives, perfume bases 
and so on. Each day brings evidence 
that the ideas of the synthetic chemist 
are not so far fetched after all. 

It is little known, but in 1929 the 
synthetic chemists perfected a process 
and production was begun of ethy] alco- 
hol starting from natural gas. Several 
oil companies are making the present 
well received petroleum alcohols or 
kindred chemicals, starting with crack- 
ing still gases. The work of Cities 
Service, Standard Oil Company of New 
Jersey, The Pure Oil Company and as- 
Sociates and the Barnsdall companies 
in the oil industry and Carbide and 
Carbon Chemicals Corporation, is well 
known. Meanwhile the refinery gases, 
cracking unit gases and natural gases, 
are being made to yield a whole series 
of alcchols and solvents, which will 
take their places in industry alongside 
of well known products of older meth- 
ods of manufacture. Petroleum bids 


fair to cause serious adjustments in the 
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industries of alcohol and a number of 


other chemicals—for the synthetic 
chemist has only begun to apprise in- 
dustry of the great scope of his en- 
deavor when he has the hydrocarbon 
for a starting point. 


The investigator in chemistry now 
wants to burn gasoline plant residue 
gas for the production of as high a per- 
centage as possible of carbon dioxide, 
remove the impurities, isolate the COs, 
compress it—and deliver “dry ice”. In 
certain territories the plan is feasible. 
His only problem now is one of remov- 
al of impurities. A similar problem 
presented itself in the collection of Coz 
from the fermentation vats in the alco- 
hol distillery. It was solved, and 
cheaply. 

A future gasoline plant making gas- 
oline, liquefied gases, producing alco- 
hols and solvents pyrogenically, and 
processing burned residue gases to 
manufacture “dry ice” may surprise 
some old timers—but not the chemist. 

Solid Carbon Dioxide has proven 
very popular as a refrigerant. It has a 
refrigerating effect of 275 B.t.u. as 
compared to that of water of 144 B.t.u. 
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It has a melting point of minus 109.6° 
F. while water ice melts at 32°F. 

With 25 plants now manufacturing 
the new refrigerant, and with its pres- 
ent limited usage for transporting ice 
cream, preservation of meats, and other 
minor uses, the requirements for 1931 
will be 85,000,000 pounds. When the 
railroads begin its use because of its 
lesser weight and bulk, the demand will 
be enormous. 

Also, the sources of carbon dioxide 
are numerous. The lime industry pro- 
duces large quantities in the roasting of 
carbonate rock, all fermentation pro- 
cesses produce it and every industry 
burning fuel produces large quantities 
of this gas in the mixture of stack 
gases. Further, in old Mexico and in 
Colorado, and other isolated spots in 
this country, it is produced from drilled 
wells originally searching for oil. The 
contribution to this growing industry, 
however, and the benefits which may 
be derived from it so far as the refinery 
or natural gasoline plant is concerned 
is entirely dependent upon the efforts 
of that group of scientists and technol- 
ogists now working on the problem. 


V ASSOCIATION ACTIVITIES V 


Ambrose Chairman 
Statistics Committee 


O S. AMBROSE, Tide Water Oil 
* Company, New York, has been ap- 
pointed chairman of the Sub-Committee 
on Refining Statistics and Economics of 
the American Petroleum Institute’s 
Division of Refining. This committee 
has met in New York for the prepara- 
tion of a report on the statistical con- 
ditions of the industry, particularly as 
regards production and consumption of 
crude oil and gasoline, indicated for the 
period July 1 to December 31, 1931. It 
is expected that this report will be 
made available July 15. 


N. P. A. Visits 


Bayonne Refineries 


IFTY-FIVE members of the Nation- 

al Petroleum Association on June 
12 and 13 visited the laboratories and 
refineries of Standard Oil Company of 
New Jersey at Bayonne and Bayway, 
New Jersey. Every phase of the work 
in the laboratories was thrown open to 
close inspection and discussion. One af- 
ternoon and one morning session was 
devoted to inspection trips in the Bay- 
way and Bayonne refineries with spe- 
cial study given to the vacuum distilla- 


tion units for lubricating oil produc- 
tion, the paraffin department and com- 
pounding plants, and the hydrogenation 
plant. This later was viewed with 
much interest and its chemical aspects 
were discussed freely and in detail at 
the sessions where papers were pre- 
sented. This is the first time that the 
plants and laboratories of Standard Oil 
Company of New Jersey have been 
thrown open to the membership of the 
departments of standards and tests of 
the National Petroleum Association. 


Natural Gasoline 
Association Committees 


HE board of directors of the Natu- 

ral Gasoline Association of America 
has named committees for the coming 
year. 

S. S. Smith, Shell Petroleum Corpo- 
ration, as president of the association 
is chairman of the executive committee. 
D. C. Williams, Continental Oil Com- 
pany, Ponca City, is chairman of the 
finance committee. 

Chairmen of other association com- 
mittees are: Economics, E. L. Peck, 
Empire Oil & Refining Company, Bar- 
tlesville, Oklahoma; Gas Contract, T. 
R. Goebel, Skelly Oil Company, Tulsa; 
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SPECIFY CREASED BENDS 


In oil refineries and natural gasoline plants where fined spaces because: (1) The radii can be made 


the piping is difficult on account of the limited much smaller, (2) The full opening of the pipe 
amount of space — that is where CREASED is maintained, (3) The wall-thickness of the pipe 
BENDS should be used. remains unchanged, and (4) There is increased 

flexibility and decreased heat losses. Made for 
Pittsburgh Piping Creased Bends are the only eco- all temperatures and pressures. Write for addi 


nomical and efficient method of piping in con- tional information. 


PITTSBURGH PIPING & EQUIPMENT C#é. 


43 ST. AND A. V. R. R. PITTSBURGH, PA. 
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Gas Testing, George P. Bunn, Phillips 
Petroleirm Company, Bartlesville; Le- 
gal, W. P. McGinnis, Indian Territory 
[lluminating Oil Company, Bartlesville; 
Liquefied Gas, G. G. Oberfell, Phillips 
Petroleum Company, Bartlesville; Out- 
age, Emby Kaye, Skelly Oil Company, 
Tulsa; Plant Operators Meetings, for 
Texas, Dean Hiatt, Texas Pacific Coal 
& Oil Company, Thurber; for Okla- 
homa, C. L. Brown, Sinclair Oil & Gas 
Company, Tulsa; Publicity, Emby 
Kaye; Research and Educational, E. L. 
Peck; Sales Managers, A. T. Scherer, 
Sinclair Oil & Gas Company, Tulsa; 
Specifications, R. E. Baker, Shell Petro- 
leam Corporation, Tulsa; Standardiza- 
tion, George P. Bunn; Standard Forms, 
A. H. Menuet, Skelly Oil Company, 
Tulsa; Technical, R. C. Alden, Phillips 
Petroleum Company, Bartlesville; Traf- 
fic, J. R. Freeman, Carter Oil Company, 
Tulsa. 

Ray E. Miller was re-elected secre- 
tary of the association for the ensuing 
year. 


California Gasoline 
Association Elects 


HE California Natural Gasoline As- 

sociation at its regular monthly 
meeting in June at Los Angeles, elected 
0. C. Field president of the association. 
Mr. Field is president of the O. C. 
Field Gasoline Company and has been 
vice-president of the association during 
the past year. He succeeds R. W. Gar- 
man, Union Oil Company. 

R. C. Wheeler, manager gas depart- 
ment General Petroleum Corporation, 
was elected vice-president for the com- 
ing year. W. W. Mcllhany, assistant 
Secretary of the association last year 
was elected secretary-treasurer, suc- 
ceeding H. W. Parmelee who recently 
resigned to engage in pipe line work in 
Montana. 

The following directors were elected: 
R. E. Beckley, Standard Gasoline Com- 
pany; A. H. Bell, Continental Oil Com- 
pany; A. H. Bradford, West Coast Re- 
fining Company; J. N. Hicks, Superior 
Oil Company; W. M. Young, Texas 
Company; H. R. Linhoff, Richfield Oil 
Company; S. F. Magor, Pacific West- 
ern Oil Company; R. W. Heath, Signal 
Oil & Gas Company; H. E. Moulton, 
Chanselor, Canfield, Midway Oil Com- 
pany; A. M. Porter, Shell Oil Com- 
pany; \V. D. Smith, Wilshire Oil Com- 
pany; KE. L. Tobias, Norwalk Company; 
J. S. V atson, Shell Oil Company; R. 
W. Garman, Union Oil Company; and 
0. We ver, Barnsdall Oil Company. 

Offices of the California Natural 
Gasoline Association have been estab- 
lished in the Paramount building, Los 
Angeles. 
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International Congress 
For Testing Materials 


Sasa first international congress of 
the new International Association 
for the Testing of Materials will be held 
this year September 6 to 12 in Zurich, 
Switzerland, in the buildings of the 
Swiss Federal Polytechnicum. 

This new association consists of in- 
dividuals and companies in various 
In the United States, the 
national association through which con- 


countries. 


tacts are established is the American 


Society for Testing Materials, with 
headquarters at Philadelphia, and many 
of its members belong to the interna- 


tional body. 


The objects of the association are to 


secure international cooperation, ex- 
change of views and experience in re- 
gard to all matters pertaining to the 
testing of materials. The chief means 
of securing these results is the hold- 
ing of periodical international con- 
gresses at intervals of from three to 
five years. The work does not involve 
standardization of materials, which is 


one of the chief functions of the Ameri- 


can Society for Testing Materials. The 
program, which is divided into four 
groups includes, metals, non-metallic 


inorganic materials, organic materials 
(asphalt, bitumin and fuels included) 
and questions of general importance 
such as, plasticity, toughness and brit- 
tleness, grain sizes of loose materials, 
and calibration and accuracy of testing 


machines, 
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S. A. E. Hears More 
About Vapor Lock 


NGINEERS of the automotive in- 

dustry at the Summer meeting of 
the Society of Automotive Engineers, 
White Springs, W. Va., June 15-19 were 
again told that widespread distribution 
of easier starting motor fuels was en- 
tirely in their hands and dependent up- 
on better designs of fueling systems on 
motor cars. Papers dealing with the mat- 
ter of vapor lock and kindred subjects 
were presented by Dr. O. C. Bridgeman 
of the Bureau of Standards, G. G. Ober- 
fell of Phillips Petroleum Company, 
Dr. A. E. Becker, Standard Develop- 
ment Company, Dr. J. B. Hill, Atlantic 
Refining Company and A. L. Claydon, 
Sun O21 Company. 


Dr. Bridgeman stated that prelimi- 
nary testing of 1931 models shows that 
tendency toward vapor locking had in- 
creased slightly. W. S. James of the 
Studebaker Company, in behalf of the 
automobile manufacturers pointed to 
the fact that they were recently urged 
to apply more heat on the fuel systems, 
and were now asked to take it off. In 
response, it was stated that vapor lock- 
ing was most prevalent and trouble- 
some on cars using fuel pumps; and 
with those cars where fuel lines to car- 
buretors run too close to the hot crank- 
case. It is apparently much to the in- 
terest of the automobile manufacturers 
to design their fuel systems in such 
manner that present day highly vola- 
tile gasolines can be used. 


¥ PERSONALS Vv 


Pure Elects 
Watson Director 


B. Watson, vice-president of The 
*Pure Oil Company, Chicago, was re- 
cently elected to the directorate, suc- 
ceeding the late William W. Mills. 
Mr. Watson first became identified with 
The Pure Oil Company in 1916. He is 
a native of Parkersburg, West Virginia, 
and a graduate of the Yale Scientific 
School, class of 1908. 


Noel to Manage New 
French Refinery 


M. NOEL has been replaced in 
* charge of construction of the new 
refinery being built at Port Jerome, 


River Seine, 120 miles from Paris, 


France, by Societe Franco-Americaine 
de Raffinage (Affiliated with Standard 
Oil Company of New Jersey’s French 
interests). Gulf Oil Corporation and 
Atlantic Refining Company are also in- 
terested in the plant. 

For the past two years Mr. Noel has 
been assistant to T. R. Parker, adviser 
to the European refining interests of 
Standard Oil Company of New Jersey. 
Prior to this he was assistant to Dr. 
N. E. Loomis, former director of the 
experimental division of the old de- 
velopment department of Standard Oil 
Company of the Jersey Standard 
Company. 

The plant will utilize pipe stills for 
atmospheric distillation and will include 
three 1,000-pound Tube and Tank type 
cracking units and a complete asphalt 
plant. Construction materials are to be 
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taken from French sources to as great 
extent as possible. Crude will be de- 
livered to Havre by tanker and then 
pipe lined 20 miles to the plant site, 
between Havre and Rouen. 


Paulus Promoted, 
Goes to Chicago 


R. MAX G. PAULUS, formerly man- 

ager of the Rocky Mountain division 
refineries of Standard Oil Company 
(Indiana), with headquarters at Cas- 
per, Wyoming, has been appointed 
assistant general manager of all manu- 
facturing activities of the company, and 
is moving to Chicago. 





DR. MAX G. PAULUS 


In his new position, Dr. Paulus will 
be the immediate assistant to Dr. Gen- 
try Cash, general manager of manufac- 
ture, and to Dr. R. E. Humphries, vice- 
president in charge of manufacture. J. 
E. Rouse, formerly in charge of the 
plants at Casper, succeeds Dr. Paulus 
as manager of the Rocky Mountain 
division, and will direct operations of 
plants at Casper, Greybull, Laramie, 
Glenrock and Florence. His position 
as general superintendent at Casper 
will be filled by A. E. Thompson, who 
was recently appointed assistant gen- 
eral superintendent. 


Faragher Joins 
Vacuum Staff 


R. W. F. FARAGHER, who has been 

in charge of the research laboratories 
for Universal Oil Products Company 
since 1926, has taken a position as head 
of the light oil division, research de- 
partment, Vacuum Oil Company, with 
offices at Paulsboro, New Jersey. Pre- 
vious to his connection with Universal 
Oil Products Company, Dr. Faragher 
was a member of the staff of the Mel- 
lon Institute of Industrial Research, 
Pittsburgh. 


Hilliard Brothers 


Leave Waverly 


& J. HILLIARD and H. R. Hilliard, 

* for the past several years identified 
with Waverly Oil Works Company, have 
withdrawn from active participation in 
the management of the concern. It is 
reported that they are leaving to de- 
vote their whole time to personal busi- 
ness interests. 

Waverly officials are now as follows: 
C. M. Barr, president; F. M. Vockel, 
vice-president; A. G. Boal, secretary; 
F. K. Cunningham, treasurer, and J. E. 
Johnson assistant treasurer and assist- 
ant secretary. With the exception of 
J. E. Johnson the directorate includes 
all of the above and also, J. A. Grif- 
fith, S. A. Taylor and F. W. Wappat. 


Doherty Resigns 
From A. P. I. Board 


ENRY L. DOHERTY, Cities Service 

Company, has resigned from the di- 
rectorate of the American Petroleum In- 
stitute. In his letter of resignation he 
stated that he is not in accord with the 
policies of the institute. Frank Coates 
of Henry L. Doherty & Company was 
elected by’ the board to replace Mr. 
Doherty. 


On the Job 


Twelve Years 


A W. TAYLOR, foreman in in charge 

*of processes in the Wichita Falls re- 
finery of Continental Oil Company was 
employed by Fisher & Gilliland in the pro- 
duction department as a “Boll Weevil” 
back in 1919, when the big boom was 
on in North Texas. Filling various jobs 
with that company, he continued with 





A. W. TAYLOR 


Process Foreman 
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the organization when the properties 
were taken over by the Texhoma. 

Coming into the refinery he was 
given a minor post, and later was pro- 
moted from stillman’s helper up through 
the grades until Continental Oil Com. 
pany acquired the property. Now he is 
process foreman, second in command 
of that plant. When the superinterident 
is absent, he runs the refinery. 


Douglas Hooker 


Promoted 
[DOUGLAS HOOKER has been pro 


moted to the position of assistant sy- 
perintendent of the Paulsboro, New Jer- 
sey, refinery of Vacuum Oil Company, 
For the past two years Mr. Hooker has 
been with Vacuum Oil Company at its 
Olean, New York, refinery. He was 
previously in the employ of Standard 
Oil Company of California. 





R. M. (Dick) JOHNSON 


—from Missouri 


Refining Metals 
To Refining Oil 


HEN a man is from Missouri, he 

falls in the category of those who 
have to be shown. R. M. (Dick) Johnson 
furnished the show for himself, for 
after leaving Rolla, Missouri, when he 
had finished with the School of Mines 
there with a degree in metallurgy, that 
profession after a short time ceased t0 
appeal to him, so he followed the at- 
vice of a certain man who advised the 
younger generation to seek their for 
tunes in. the West. 

Coming, to Allen, Oklahoma, in 1921, 
he found ‘the refining of petroleum mort 
to his liking than refining of metals, 
but the knowledge has stood him im 
good stead in selecting materia! for i 
stallation of equipment where heat 
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present. Beginning as an engineer with 
the company, he has remained, until 
now he has charge of the refining de- 
partment of Sunray Oil Company at 
Allen. This company manufacturers a 
superior grade of road oils from the 
heavy crude produced in the field near 
the plant. The result of skimming gives 
Dick a good anti-knock gasoline. His 
hobby is to see that the plant runs ef- 
ficiently all the time. 


Ray E. Miller on 
Safety Committee 


AY E. MILLER, secretary of the 

Natural Gasoline Association of 
America, has been appointed on the 
committee for accident prevention in 
the American Petroleum Institute di- 
vision of refining. Mr. Miller directed 
first aid work for the Mid-Continent 
Oil & Gas Association prior to his con- 
nection with the Natural Gasoline As- 
sociation. 


Davidson Made 
Chief Engineer 


M. DAVIDSON, general superin- 
tendent of natural gasoline plants 
for Empire Oil & Refining Company, 
has been appointed chief engineer for 
the Natural Gas Company of America, 
and has been transferred to Chicago. 
This company will operate and maintain 
the natural gas line extending from the 
Panhandle of Texas to Chicago, serv- 
ing intermediate points in the states 
traversed, and with plans for extension 
of service into Indianapolis and Detroit. 


Burrell Back 


From Russia 


((OLONEL G. A. BURRELL has re- 

turned from Russia to this country, 
after spending a year in that country 
installing compression plants, absorp- 
tion gasoline plants and pressure dis- 
tillate stabilizer units in the oil fields 
and refineries of Russia for his com- 
pany, Burrell-Mase Engineering Com- 
pany, 


Renovated 
Old Refinery 


O renovate and put in operating or- 

der the old Choate refinery on South 
Robinson Street, in Oklahoma City, 
Was a pretty good job, and to get oil 
with which to operate it after it was 
fenovaied, was another horse with the 
same coloring. But, perhaps Jack Strib- 
ling, ¢eneral manager of the Capitol 
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JACK STRIBLING 
They drill near his stills 


Producing & Refining Company, has a 
streak of pugilism, the same as the 
other Stribling, which proves helpful in 
managing a refinery and contending 
with drilling wells closé up to his still 
and storage batteries. 

His plant is operating as a skimming 
plant, but with the idle equipment 
around, which has been installed in 
years gone by with other companies in 
control of the plant, he has enough stuff 
to do almost anything he wants. Most 
of his gasoline output is distributed 
locally, the demand being great enough 
to absorb more if a constant stock of 
crude was available. 
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Holmes Resigns 


Institute Activities 
R C. HOLMES, The Texas Com- 
* pany New York, resigned as vice- 
president for refining and chairman of 
the general committee of the refining 
division of the American Petroleum 
Institute and his resignation has been 
accepted by the board of directors. W. 
R. Boyd, Jr., executive vice-president 
of the institute and vice-chairman of 
the committee, will handle the duties 
of the office pending election of a suc- 
cessor to Mr. Holmes. 


Cotrell Joins 
Edeleanu 
O P. COTRELL, who has been man- 


ufacturing manager for Associated 
Oil Company, San Francisco, for the 
past several years, has resigned to take 
over the management in the United 
States of the Edeleanu Company, Ltd., 
licensors of the Edeleanu liquid sulphur 
dioxide treating processes. Mr. Cotrell, 
in 1922 investigated the Edeleanu pro- 
cess with the’ result that his company 
installed the first unit of this type in 
the United States. He was made man- 
ager of manufacture for Associated Oil 
Company in 1927. 


Standard, Indiana, 


Promotions 


W B. HAAS, formerly statistical 

* secretary to the president, and 
L. E. Harmon, formerly auditor of 
manufacturing, have been appointed 
assistant secretaries of Standard Oil 
Company, (Indiana), M. A. McNulty 
and E. H. Vollriede have moved up to 
positions as auditor or manufacturing 
and assistant auditor, respectively. 
The promotions were effective July 1. 


VY PLANT ACTIVITIES V 


ONTINUED reduction in crude 

prices and increasing amounts of 
“stripper oil” or oil produced under 
private ownership, has contributed to the 
establishment of about 25 skimming 
plants, ranging in capacity from 100 to 
10,000 barrels per day, during the past 
30 day period. The new plants announced 
during June are for the most part of 
small capacity. East Texas continues to 
attract the independently owned skim- 
ming plant type of refinery and it is ex- 
pected that during the coming year about 
25 refineries will be erected in this area. 
The present situation in East Texas is 
reported in detail by H. H. King, Staff 
Representative, elsewhere in this issue. 


Two major companies have announced 
their intention of establishing refineries 
in the East Texas fields, and the prevail- 
ing abundance of this oil has contributed 
to decisions by other large companies to 
build refineries in Texas or to remodel 
old plants long inoperative. 

Refiners continue to improve their 
processing equipment in their efforts to 
secure more efficient operation, and con- 
siderable activity is reported in the con- 
struction of degasification and stabiliza- 
tion units, improved cracking equipment, 
heat exchange systems, and refrigeration 
facilities. 

Six new refineries entered the operat- 
ing list during the past month, adding 
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about 12,000 barrels available capacity. A 
new cracking installation began operating 
in the West Coast district, and a new in- 
stallation was announced for construction 
in the Appalachian refining district. 

No new gasoline plants were reported; 
four plants were shut down and gas pro- 
duction consolidated; and the first “dry- 
ice” manufacturing plant was announced. 
East Texas development has not yet at- 
tracted gasoline plant operators, although 
two companies are reported planning in- 
stallations in this area. 


VW NEWPLANTS V 


Alleghany Refineries, Inc., has been 
organized by W. E. Sawyer and asso- 
ciates with capitalization of $500,000, 
and plans construction of a complete 
500-barrel refinery at Boliver, New 
York. Estimated cost is $200,000. 


Asneft Oil Trust is reported to have 
begun construction of a 10,000-barrel 
refinery at Bielgorod, to be finished 
late this year. 


Allstate Refining Company is build- 
ing a 3,000-barrel skimming plant on 
the I. & G. N. Railroad east of Over- 
ton, Texas. H. H. Coffield is president 
of the company, J. H. Edwards is gen- 
eral manager and secretary and C. A. 
Middleton is in charge of sales. Geo. 
P. Mann is in charge of operations. 
The company operates a skimming 
plant at Thrall, Texas. 


Belknap Refining Company is near- 
ing completion on a 150-barrel daily 
capacity skimming plant located in the 
New Castle shallow oil pool, Young 
County, Texas, that will operate on 
crude from leases of J. J. Perkins, 
Wichita Falls operator, and associates, 
who likewise own the above company. 


Central Refining Company is build- 
ing a 10,000-barrel skimming plant on 
the I. & G. N. railroad at Friar’s 
Switch, between Henderson and Over- 
ton, in the east Texas fields. H. C. 
Chaddick is in charge of construction 
and will be superintendent of opera- 
tions. 


Craco Oil & Gas Company, J. Milton 
Craven, president, is reported to be 
planning construction of a refinery in 
the southern end of the San Juan 
Basin in New Mexico, in McKinley 
County, (site not yet chosen) to handle 
production from the company wells in 
that area. Company headquarters is in 
Los Angeles, California. 


Crosbie & Moran, through W. B. 
Moran and associates is erecting a 
“dry-ice” plant near Tulsa in which 
residue natural gas will be utilized as 
the source of carbon dioxide, which in 
turn will be recovered, purified, and 
compressed into liquid and solid form 
for industrial and domestic use. This 
is the first plant of its type to be built 
in the Mid-Continent area. It is sched- 
uled to begin operation early this 
month. Equipment was designed and 
erected by Jackson Engineering Com- 
pany. In operation the heat generated 
by burning the gas for the production 
of carbon dioxide will be utilized to 
produce the power needed for plant op- 
erations. (See Month In Review De- 
partment, Technology, this issue). 


Danciger Oil & Refining Company, 
Tulsa, proposes erection of a_ 10,000- 
barrel skimming plant near Longview, 
East Texas producing area. Bell Oil & 
Gas Company, Tulsa is associated with 
Danciger interests in this plant and will 
handle sales of products from the re- 
finery. These same interests operate 
Petroleum Refractionation Company, 
with refinery at Pampa, Texas, Pan- 
handle. 


Desert Refining Company, is to build 
a small skimming plant of 120 barrels 
daily capacity 23 miles west of Artesia, 
New Mexico. Gray Coggin is as- 
sembling material, acting for Grayburg 
Oil Company, owners of the company, 
according to reports. 


Foster & Company is reported op- 
erating a recently completed 800-barrel 
skimming plant at Denison, Texas, 
processing East Texas crude.. Company 
is reported controlling 25 outlets and 
expansion retail facilities to permit 
operation of refinery nearer capacity. 


Globe Oil & Refining Company plans 
the construction of two refineries, ac- 
cording to I. A. O’Shaugnessy, presi- 
dent of the company. While plans are 
not yet completed it is contemplated 
that the first plant shall be constructed 
in or near the Ritz-Cannon field or 
McPherson pool, McPherson County, 
central Kansas, where Lario Oil & Gas 
Company, a Globe subsidiary, has large 
holdings and a potential production 
estimated at 25000 barrels daily. This 
plant will have a capacity of 6000 to 
10,000 barrels daily and will be equipped 
with cracking facilities. 

The second plant, if plans go through, 
will be located in Central, East, or the 
Gulf Coast area of Texas to operate on 
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East Texas crude. This will Probably 
have a capacity of 5000 barrels. Eg. 
mated cost of both plants is around 
$2,000,000. Globe Oil & Refining Com. 
pany is now operating refineries 4} 
Cushing and Blackwell, Oklahoma and 
Lemont, Illinois. 


Humble Oil & Refining Company 
has tentatively agreed upon the con- 
struction of a skimming plant to be 
located on the Texas and Pacific rajl- 
road near Gladewater, east Texas. Re- 
ports also mention the possibility of 
the same company erecting a natural 
gasoline plant at Kilgore, Texas. This 
will be the second major company to 
enter this district with a refinery. 


Independent Oil & Refining Company, 
Orchard, Colorado, has been organized 
for the purpose of erecting a small 
refinery at Orchard. Site has been 
acquired and the company is securing 
right-of-way for pipe line from the 
Greasewood dome structure. A. C 
Grandbouche, Denver, is trustee for the 
group organizing the company. 


Indian State Oil Company is reported 
considering erection of a skimming 
plant at Kilgore, to refine its present 
and potential production in the east 
Texas fields. K. W. Sappington is 
president of the company and _ head- 
quarters are in the Allan _ building, 
Dallas, Texas. 


Dean Lewis and associates are re- 
ported negotiating for a site and plan- 
ning costruction of a skimming plant 
at Mineola, Texas, to operate on East 
Texas crude. Estimated cost is 


$125,000. 


H. L. Lockhart of El Paso, Texas, 
is mentioned in reports in connection 
with his proposed erection of a skim- 
ming plant one-half mile east of Glade- 
water, Texas, to have a rated capacity 
of 300 barrels and to supply on local 
needs. 


Master Petroleum Company is neat 
ing completion on a 1500-barre! capa 
city skimming plant located on the Cot 
ton Belt Railroad near Waco, Texas, 
and will operate on East Texas crude 
to be delivered in tank cars. The above 
company is a distributor of gasoline 
Waco and surrounding trade territory: 
S. J. T. Smith, Waco, is president, and 
R. V. McClain, vice president of Master 
Petroleum Company. 
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Another repeat order that proves the success 


of LJUNGSTROM HORIZONTAL-FLOW PREHEATERS 


for waste-heat recovery from oil stills 


An American manufacturer of Refinery equipment 
purchased his first Ljungstrom Air Preheater for im- 
proving the economy and increasing the capacity of an 
oil still installation which he made in France. This pre- 
heater recovers from flue gas at 950° F. and preheats 


the combustion air to 450°. 


Within one year a repeat order was placed for a sim- 
ilar unit, as shown in the illustration, for a Western 
refinery where the preheater receiving flue gas at 1000° 
is to increase the combustion air temperature to ap- 
proximately 650°. An interesting feature is the opera- 
tion on natural draft, and the extra large preheater in- 
let and outlet connections to accommodate the large- 
area ducts which are employed as a means of reducing 
draft 


straight open passages can do good work in a pre- 


short 


resistance. Only heating surface with 


heater without mechanical draft and in this respect the 


Ljungstrom design is decidedly superior. 


Prominent refineries from Coast to Coast use Ljung- 
strom Preheaters and have endorsed their profitableness 
through repeat orders, where earlier installations were 


subjected to very close scrutiny. 


The Ljungstrom Preheater, offering 70 per cent recov- 


ery and utilization to greatly increase capacity without 
resorting to more and much more costly major equip- 
ae 


ment plus added fuel and firing requirements, is an 


ideal means of reducing refinery production costs and 


uu we or 


meeting close competitive prices. 





Ljungstrom Horizontal-Flow Air Preheater showing sells 
ready to receive the heating elements 


Let our Engineers show you how and how 

much improvement can be effected. Also let 

us submit cost and operating data, guarantees 

and proof of complete success of existing 
installations 


THE AIR PREHEATER CORPORATION, 40 E. 34th St., New York 
Works: Wellsville, New York, Agents in 


Boston Charlotte Philadelphia San Francisco Ft. Worth Salt Lake City 
Buffalo Denver Minneapolis Pittsburgh Houston Spokane 
Chicago Detroit St. Louis Cincinnati Los Angeles Seattle 
Indianapolis Cleveland New Orleans Kansas City Tacoma Portland 











anes 


CONTINUOUS 


PREHEATER 


Rec. U.S. Par. Orr. 
REGENERATIVE 


Canada: Lammers & Maase, Ltd., Montreal and Vancouver 





trom. 





COUNTERFLOW 


















*“SOLVAY” Trade Mark 
Reg. U. S. Pat. Off. 




















W.N. BEST Oil Burners 


are 


COMPRESSED Ain 
OR ORY STEAM 






DIRECTION 
or on 


= dependable, efficient, economical, 
non-clogging atomizers of fuel oils, 
tars, acid sludges and still bottoms. 


STEAM 
OR AIR 








On OR TAR 


Ww. N. oa o * or Write for catalogs. 


W. N. BEST CORPORATION 


Engineers and Manufacturers Since 1890 


295 Fifth Avenue, New York City 
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Malco Refineries, Inc., Artesia, New 
Mexico, announced recently that it 
will start construction on a 1500-barre] 
skimming plant on a site purchased 
from Phillips Petroleum Company. 
This latter company has operated a 
gasoline extraction plant at Artesia 
since 1926, shutting down early in June 
and later selling the property. Malco 
Refineries, Inc., was organized by in- 
terests controlling Maljamar Oil & Gas 
Corporation. The new plant will be 
fabricated by Southwestern Engineer- 
ing Corporation. 


Mountain Oil Refining Company has 
completed construction of its refinery 
at Kemmerer, Wyoming. The capacity 
is reported at 500 barrels daily with 
plans to enlarge. This is the first plant 
erected to serve the LaBarge field, 
which is 45 miles north of the city. 
S. G. Zickler, formerly with Continental 
Oil Company is superintendent of the 
new plant. The company is headed by 
Leonard Smith in association with 
J. W. Pollard and C. D. Johnson, all 
of Denver, Colorado. 


O-Bar Refining Company, Inc., has 
been organized by Howard Samuels 
and associates to operate a 500-barrel 
capacity skimming plant now nearing 
completion at Coleman, Texas. Nearby 
oil pools will be the source of crude 
supply for this plant. 


Oreana Refining Company is re- 
ported planning construction of a 250- 
barrel refinery in the north end of the 
LaBarge field, Kemmerer, Wyoming. 
This will be the second plant erected 
to serve this territory this year. 


Pan-American Petroleum & Trans- 
port Company plans call for the con- 
struction of a refinery on the Gulf 
Coast in event of the enactment of 4 
tariff or embargo on foreign oils ac- 
cording to R. G. Stewart, president, at 
the recent annual meeting of stock- 
holders. Such a law would prohibit the 
importation of oils produced and fe 
fined by Pan-American subsidiaries in 
Venezuela and Aruba, D. W. I. 

“If we are allowed to continue im- 
ports of oil from South America and 
Venezuela the end of the companys 
development program as far as refin- 
eries are concerned is now near,” he 
said. “There are, however, many ul 


certain conditions with which t! com: 
pany has to contend, such as tariff 
or embargo on imports of oil, which 
may force it to continue this program. 


“That is, it might, in the event of an 
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embargo or tariff on oil have to build 
pipe line facilities in Texas and a re- 
finery on the Gulf Coast. With this in 
mind 1 might say that we have already 
purchased Jand in Texas on which we 
can build a refinery if forced to do so.” 


Producers & Refiners Corporation of 
Tulsa refinery is installing a vapor recov- 
ery plant and a pressure distillate stabiliz- 
ing unit. The units were designed and 
are being erected under the supervision 
of Burrell-Mase Engineering Company. 


Ralph Reed of Cisco, Texas, and 

associates began construction work 
late in June on a topping plant at 
Echo, Coleman County, Texas, that 
will have a rated capacity of 250 bar- 
rels of crude daily. Crude will be ob- 
tained from the Dibrell and other 
nearby high gravity oil pools in the 
county. 


Sinclair Refining Company plans to 
completely rebuild the old Pierce Oil 
Corporation refinery at Fort Worth. 
This plant has not been operated dur- 
ing the past 10 years. All of its distilla- 
tion facilities are obsolete and the re- 
building program calls for modern 
tubular distillation and cracking equip- 
ment. Former capacity was 10,000 bar- 
rels daily, skimming only. Reports 
state that several millions of dollars 
will be spent in modernizing this 
plant and that work will begin at once, 
providing substantial reductions are 
made in freight rates on refined prod- 
ucts in the surrounding trade territory. 
Crude will be obtained from East Texas 
through the joint lines of Sinclair- 
Texas Pipe Line Company and Prairie 
Pipe Line Company. The latter has a 
line within 20 miles of the Fort Worth 
tefinery that will be pumping East 
Texas crude into the upper Mid-Conti- 
nent early in July. 


Sinclair Refining Company is sched- 
uled to start construction work in July 
on a skimming plant in the East Texas 


oil district to supply its distribution 
outlets in East Texas, Louisiana, Ar- 
kansas 


id Mississippi. The plant will 
be located on the main line of the 
Texas & Pacific Railroad near Glade- 
water, Gregg County, Texas, and will 
be supplied with 38-40 gravity sweet 
crude from nearby leases of Sinclair 
Oil & Gas Company. The initial in- 
Stallation will have facilities to process 
3000 barrels crude daily, but it is 
Planned to eventually have a 10,000-bar- 
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HE refinery depends for its very 


operation on the intricate network of its fabri- 


cated piping, a factor that determines leaders 


re mT 
SOR EVERY INDUSTRIAL NEED 





in the industry to put it up to 
POWER PIPING ¢€O- 


PITTSBURGH, PA- 











The Spiral Motion Is the Trick 





That’s why Hood’s Chemico Spiral 
Packing Rings have been selected by so 
many engineers. The center hole pre- 
vents choking and clogging. 


Made of acid-resisting shale—practi- 
cally indestructible. 


Used by all big producers because of 
the intensive movements. 


Samples on request 


B. MIFFLIN HOOD CO., DAISY, TENN. 













































Holding Back 800 Ibs. 


while continuously delivering only 10— 


Is That What You Want to Do? 





regulator that is: 


to 800 Ibs. 
—to discharge continuously. 


sure distributing systems. 


the gasoline manufacturing industry. 


Send for Bulletin or submit your 
service requirements. 


The Chaplin-Fulton Mfg. Company 


Organized 1884—Oldest Builders of Gas Regulators in the Country. Built in all 


sizes from 1 Inch to 24 Inches; For all Service. I oz. up to 


F you have some such job—and most 
every gasoline plant has—put it up to a 


—made to hold back pressures from 300 


—or to discharge intermittently into espe- 
cially low pressure or very high pres- 


That’s the field of service the C-F BACK 
PRESSURE REGULATOR is expressly made 
to cover. And cover it, it does, to perfec- 
tion—and to the general satisfaction of 


28-40 Penn Avenue 2,000 Ibs. Pressure to Square Inch. Pittsburgh, Pa. 


Westcott & Greis, Inc. 


Sales Service: Dallas—Los Angeles—Tulsa 





Representatives: 


Jno. W. Crawford 
Or Any Jobber 


_ Pilot Valve Type for High Inlet Pressure) 








Sales Engineers: 1855 Industrial St., Los Angeles 


BACK PRESSURE 


REGULATOR 



































Pulmosan Hose Masks 


Pulmosan Hose Mask No. 1 


Designed for use in confined quar- 


ters, such as tank cars, manholes, 


Pulmosan 
HOSE MASK 


etc., where funnel may be extend- Not 


ed to a source of fresh air. Outfit 
consists of face mask with 25-ft. 


non-collapsible, kink-less, 1-inch q J 


hose, with connecting pad, hook 
and funnel—all contained in neat, 
sturdy carrying case. The coupon 
brings detailed information and 


prices on this, and other types. 


circulars on Asbestos outfits, non-sparking tools, etc. 


ll Let PULMOSAN solve your safety problems. Write for || 


PULMOSAN SAFETY EQUIPMENT CORP., 
176 Johnson St., Brooklyn, N. Y. 


Gentlemen: 


(—) Pulmosan Hose Masks 


Kindly send full information on your (please check) 


(1) Pulmosan Respirators 


C) Non-sparking Tools C) Asbestos Outfits 


Name 
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rel capacity plant. Only the light frac. 
tions will be extracted from the crude 
at this plant, and the residue will pe 
moved by Sinclair-Texas Pipe Line 
Company’s pipe line to complete refip. 
ing units operated by the company in 
the Middlewest and on the Coast near 
Houston. East Texas fuel oil is diffi. 
cult to market at 10 and 15 cents per 
barrel because of being a high cold test 
product. 


Valvoline Oil Company is consider- 
ing erection of a refinery at Logan, 
Ohio, according to recent newspaper 
reports. Headquarters of the company 
is Cincinnati, with operating refineries 
at Warren and Butler, Pennsylvania. 


Vv EXPANSION Y 


Kendall Refining Company, Brad- 
ford, Pennsylvania is beginning con- 
struction of a new 1250-barrel Dubbs 
cracking unit, which will make a total 
of three such units at this plant. This 
company was the second refiner of 
Pennsylvania crude to install Dubbs 
cracking units; the first two units were 
placed in operation in 1924. Arthur G. 
McKee Company have received con- 
tract for construction of the unit; esti- 
mated cost is $350,000. 


Union Oil Company of California re- 
cently completed a stabilization plant 
at the Wilmington refinery, the new 
installation having been designed to 
produce liquefied gas and a_ stable 
grade of natural gasoline. The plant 
has a treating capacity of 250,000 gal- 
lons per day and will produce around 
30,000 gallons of liquefied gas. The 
plant is located centrally to handle in- 
coming gasoline from various points 0 
the Los Angeles basin. The fractionat- 
ing column is 48 inches in diameter and 
97 feet high. Stabilized natural gaso 
line is removed from the bottom of the 
fractionating column, various grades 
of liquid gas from levels on the sides 
and uncondensed fuel gas from the top. 


Phillips Petroleum Company has ¢ 
largedxits refinery at Borger, Texas, to 
a capacity of 20,000 barrels daily, and 
plans to be operating on a 
af!) 
in July in order to supply its eight: 
inch gasoline line that ext tends from 
the refinery to Wichita, Kansas City 
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and St. Louis. The company added 
5000 barrels daily to its production and 
crude purchases in the Panhandle June 
16, and a like amount July 1. This oil 
is now posted at a price range of 24 
to 30 cents per barrel at the well. 


Sun Oil Company will begin immedi- 
ately an improvement and enlarge- 
ment program at its Toledo, Ohio, 
refinery, at an estimated cost of $200,- 
000, according to a recent announce- 
ment by H. O. Cameron, general 
manager of the Toledo plant. The 
plant is located at Woodville Road and 
the Wheeling Belt Railroad. Company 
engineers will supervise the expansion 


work. 


v OPERATING Vv 


Apache Refining Company began 
operating its skimming plant near 
Dumas, Moore County, Texas Pan- 


handle, in June. The plant is tube still 
and fractionating column type with a 
rated capacity of 5000 barrels, but with 
runs planned at 3000 barrels daily. The 
plant is located 4%4 miles south of the 
Sunray Pool, and oil is _ supplied 
through a gathering system owned by 
Sunray Oil Company. The company 
has a fuel oil contract with the Rock 
Island railroad. Wm, J. Batchelder of 
Amarillo, is in charge of the plant. 


Associated Oil Company started op- 
eration of a new cracking plant at its 
Avon, California, refinery on June 15, 
extensive construction 
program started last November. The 
new plant employs the Tube-and- 
Tank process of cracking and has a 
daily charging capacity of 10,000 bar- 
els. It is thought to be the largest of 
this type in the United States. E. B. 
Badger & Sons Company erected the 
plant. 


following an 


Ewmo Oil Corporation is 


completion on the construction of a 
1000-barrel daily 
Plant located near the town of Hawley, 
Jones C E. W. Moutray 


nearing 
capacity skimming 


inty, Texas. 


'S President of the company, with 
headquarters at Abilene, Texas. This 
Plant wil’ obtain its crude supply from 


Producin’ properties owned by Mou- 
tray et al in the Hawley pool, and will 
also purchase a limited amount of 
Ctude from other producers in the area. 
The con 


any is reported to be con- 
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HORTON PRODUCTS 

















A typical installation of Horton refinery plate work. 


for Oil Refinery Needs 


The wide range of Horton prod- 
ucts embraces practica!ly every oil 
industry requirement for tanks, 
plate work, special evaporation 
stopping tank roofs and pressure 
storage containers. 


Producers, refiners, marketers 
and pipe line companies everywhere 
prefer Horton tanks and plate work 
for these reasons: their design and 
construction are the result of long 
experience in oil field problems 


... they are backed by a cons‘stent 
record of satisfied users . . . four 
modern fabricating plants assure 
time and money saving delivery 
. Our OWN experienced erection 
crews are available anywhere. 

We appreciate the opportunity 
of furnishing information and quo- 
tations on any and all of your 
tank and plate work requirements. 
Please address our nearest office. 


CHICAGO BRIDGE & IRON WORKS 


ON oer eae as wat Se 1255 Burt Bldg. 
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Ps eaters 2426 Exchange Bank Bldg. 
Bermineaee . <i 6 asad 1548 Fiftieth St., N. 
CHACON F546 5 bbws 2463 Old Colony Bldg. 
0, | Seamer Sree 1520 Lafayette Bldg. 
Cleveland............2234 Midland Bank Bldg. 


New York........ 3162 Hudson Terminal Bldg. 
Philadelphia..... 2608-1616 Walnut Street Bldg. 
WastONe iii 58k ws 1529 Censolidated Gas Bldg. 
Sait: PrMMCiNCO.. c esac ane a 1051 Rialto Bldg. 
Nn PPPOE OUP EE RUE TS Oe Wie 4312 Smith Tower 
Los Angeles......... 1334 Pacific Mutual Bldg. 
Mavaen, SMD. bios c6 s cou because Apartado 2507 





TANKS - BUBBLE TOWERS - PLATEWORK 





If your problem 
is one of 


Water Cooling 


Consult 


C. H. Wheeler Mfg. 
Company 
19th St. Lehigh & Sedgley Ave. 
PHILADELPHIA, PA. 
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For mixing 


LUBRICATING OILS 
LIME AND OIL 
FULLER’S EARTH & OIL 
ALL LIQUID CHEMICALS 







REFINER AND NATURAL GASOLINE MANUFACTURER 


Cant 


EXPLOSION -PROOF 


MIXER $ 


Hy-Speed Portable Electric Mixers 
are the most efficient machines 
manufactured for blending, com- 
pounding, mixing or agitating all 
oils and Tiquid chemicals. 

They clamp to any tank or vat in 
one minute and produce a more 
thorough, rapid mix... . more 
economically than by any other 
process. Capacities from five to 
50,000 gallons. 

Write for your copy of 
«Ihe Hy-Speed Age» 
adnan the Solution of your 
Mixing Problems. 


ALSOP 


ENGINEERING 
COMPANY 
47 West 63rd St. 

New York City 
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GAS BURNERS 


Heat Without Flame 





Burn Rectifying Column Vapors 
and Still Gases 


WITH A SHORT FLAME 


Over Six Thousand John Zink Burners in Use 


JOHN ZINK COMPANY 


Oklahoma Natural Gas Building — Phone 4-9838 
TULSA, OKLAHOMA 








templating the erection of a second 
plant in Callahan County, where Mov. 
tray and associates have considerable 
shallow oil production, including some 
leases that are not served by pipe 
lines. 


Fred Poole, independent producer of 
Moran, Texas, and associates are op. 
erating an 80-barrel capacity skimming 
plant on the S. S. Diller ranch, Section 
42, L.A.L. survey Shackelford County, 
with crude from about 
500 small shallow pumpers in_ the 
Moran field. This plant is turning out 
a 46 gravity distillate that is sold to 
tractor Owners on nearby farms, The 
product is also being mixed with gaso- 
line for drilling engine fuel. 


coming in 


Woodward & King, Breckenridge, 
Texas, is operating a 250-barrel daily 
capacity skimming plant located on the 
Hart ranch, Palo Pinto County, and 
east of Caddo, Texas. A portion of the 
equipment used in this plant formerly 
Saw service in a natural gasoline plant 
operated by the Hart 
Fort Worth. Crude supply is available 
from nearby wells, which were dis- 


Interests of 


connected by a major pipe line com- 
pany on January l. 


Vv CHANGES v 


Consolidated Pacific Refinery Com- 
pany has acquired Little Lake Oil Com- 
pany’s refinery at Shamrock Avenue 
and Little Lake Road, in the Santa Fe 
Springs field, formerly operated by 
W. E. Morrison of Compton, Califor- 
nia, who has retired from the oil busi- 
ness. Officers are H. E. Ellis, president 
and E. G. Andrews, vice president. 


Gupero Refining Company has been 
organized by T. L. Guillory, operator 
in the Urania field, north Louisiana, and 
has acquired the refinery of Alexandria 
Refining Company, Alexandria, Low 
isiana. After remodeling and over- 
hauling, the plant has been placed in 
operation, treating 500 barre!s daily o 


Urania crude, producing isbricants, 
diesel oils and fuel oil. L 
Officers of the company are T, 
Guillory, president and geacral mam 
ager, R: C. Bauer, vice president a? 
B. M. Guillory, secretary and treasurel. 
LaSalle Petroleum Comp?"y, eo 
inery 48 


operating a 3500-barrel re‘ 
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natural gasoline plant at Burkburnett, 
Texas, is granted request to be placed 
in voluntary receivership, with W. J. 
Schnur and Phil D. Williams, named 
receivers. Mr. Schnur has been vice 
president and general manager of the 
company and Mr. Williams has been 
manager of operations at Burkburnett. 
The refinery has been shut down for 
several weeks. 


Manhattan Gasoline Company, sub- 
sidiary of Oklahoma Petroleum & 
Gasoline Company, has _ suspended 
operations on its compression gasoline 
plant, located on the C. T. Taylor farm, 
block 97, Red River Valley Lands, 
northwest extension of the Burkburnett 
field, Texas. This plant has been 
operating since 1919, and production 
had declined to about 35,000 gallons 
monthly. All desirable natural gas 
contracts have been turned to The 
Texas Company’s compression plant in 
the same area. 


Pilot Oil Company, Dallas, is negoti- 
ating for half interest in Chalmette 
Petroleum Corporation (Winship inter- 
ests, fruit, etc.) 5000-barrel refinery at 
Chalmette, Louisiana. The plant is 
equipped with Winkler-Koch cracking 
process. Consumption of the deal by 
stockholders of the refining concern is 
expected soon. Pilot Oil Company has 
been supplying crude to the Chalmette, 
Louisiana plant for the past several 
months and offers to trade crude for 
partial ownership of the plant. 


Joe Sanger and associates of San An- 


gelo, Texas, have temporarily sus- 
pended construction work on a small 
crude oil skimming plant on a site 
near the residence district of the town 
because of protests registered by own- 


ets of nearby property. This plant was 
scheduled to operate on contracted 
crude from the Mertzon shallow oil 
pool, Irion County, with deliveries 
being made by tank cars. It is under- 
stood that if a compromise is not 
reached in regard to the locating of 
the plant at the original site that it 
will be erected elsewhere near San 
Angelo. 


Ultra-Penn Refining Company has 
been Organized to operate the old But- 
let County Refining Company’s plant 
at Butler, Pennsylvania, which was re- 
Ported purchased last month by H. H. 
Phillips, See Ref. & N. G. M. June, 
1931, pa 152). The new company 
Was orga ized by H. H. Phillips, F. C. 
Dodds a H. C. Eaton. 
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LIMITLESS POSSIBILITIES! The STAINLESS STEELS With I. W. A. STAINLESS WELDING 





> 


We weld any of the 
high-chrome — high- 
nickel alloys — with- 
out preference or 
prejudice. 


«» 


We specialize on just 
that — with methods 
and man power un- 
concerned with hand- 
ling common - place 
materials. 


=> 
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INDUSTRIAL WELDED ALLOYS, INc. 
















ELDING is everything in fabricating the stain- 
less alloys. Our technique is exclusively our 
own. We produce welds in any of the high- 
chrome, high-nickel alloys without carbon pre- 
cipitation—and without heat treating. If the 
record of work done is insufficient evidence, we 
will be glad to demonstrate via test samples of 
the material you are specifying on an order 
now pending. 


Let our engineers cooperate in planning for the greatest 
ultimate advantage and economy. 


8 Lister Avenue Newark, New Jersey 
New York Office: Room 3503—225 Broadway 


Canadian Representative: Wood Industries Supply Co. 
oyal Bank Bldg., Montreal ~- 
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Designed for Oil, Gas and Pulverized 


4734-19) ) f 


Peabody Engineering Corporation 


46 EAST 41ST STREET, NEW YORK 





Fuel Firing 









































Nine Hours from Stream 


To Stream 


HE cleanout crew, familiarly dubbed the 

“Coke Hounds,” at the Bristow refinery of H. 

F. Wilcox Oil & Gas Company, have through 
team work so reduced the shut down time of the 
Dubbs unit in disposing of the coke from the reac- 
tion chamber and cleaning the tubes in the Alcorn 
furnace, that they have just about set a record for 
any other crew to shoot at. 

Running on a fuel oil charge, the unit is usually 
operated on a three-day cycle, consequently the coke 
accumulation in the reaction chamber runs on an 
average of 75 to 80 tons, which the crew must re- 
move and dispose of with a minimum of handling 
and overlapping time. 

A report selected at random showed a date of 
February 3, 1931. Members of the crew were at their 
respective individual stations with their tools in con- 
The fires were drawn in 
and in 15 


dition for immediate use. 
the Alcorn furnace at exactly 11:00 a. m., 
minutes the pressure had been released, when the 
steam was cut in. Leaving the steam to travel 
through the reaction chamber for 45 minutes remov- 
ing the vapors and residuum not reduced to coke, 
were led to an accumulator vat with a muffler stack 
on the other side of the yard. 

P. D. was circulated during this time to cool the 
furnace, after which a part of the crew was engaged 
in removing the plugs from the returns of the tubes, 
taking the time elapsed from 12:00 m. until 1:00 
p. m. Another unit of the crew was engaged in 
filling the reaction chamber with water which was 
cut in at 12:00 m., filling and emptying in one hour 
and 15 minutes. The manhole was opened at 1:15 
and the 4300-foot cable was started by pulling with 
the steam operated hoisting drum just across the 
spur from the reaction chamber. An electrically 
operated coke conveyor was placed under the man- 
hole, which received the falling coke in the hopper, 
conveying it to the gondolas which were spotted on 
the spur leading from the nearby railroad. 

After a total elapsed time of four hours and 10 
minutes, of which one hour and 50 minutes was 
consumed in pulling the cable, the jacknife scaffold 


152 


was introduced into the chamber suspended by ropes 
in pulleys hooked at the top. One unit of the crew 
consisting of four men began scaling the walls, 
while another unit was at the hopper assisting in 
lowering the crew inside as they progressed, and 
keeping the coke shoveled into the hopper of the 
conveyor as it splashed over the sides. 
tion consumed one hour and five minutes. 


This opera- 


The cable had been coiled and reverse coiled on 
the ground preparatory to running back for hanging, 
while that part of the crew on the furnace had tur- 
bined 48 tubes and was replacing the plugs. At 
4:45 p. m. the cable was started back into the cham- 
ber and was hung on the wires in 40 minutes. The 
unit was headed up in 20 minutes and filling was 


begun. After 25 minutes, the system was filled and 
tested. At exactly 6:00 p. m. the fires were lighted 


in the furnace. An elapsed time of even seven hours 
had passed from the time the fires were extinguished 
until they were again lighted. During this time the 
crew had handled two full cars of coke, loaded and 
ready to be shipped. After an additional two hours 
required to bring the temperatures up, the plant was 
on full stream again at 8:00 p. m. The crew having 
shut the fires on stream, cleaned the unit and 
brought it back on full stream in exactly nine hours. 





Wilcox Oil & Gas Company, Bristow Refinery “Coke 
Hounds”, with a nine-hour Dubbs cleanout recore. 
Standing, left to right: Arst Satterfield, H. P. Day, 
Troy Shipley, John Cheatham, George Collins, ~. C. 
Odum, Cleanout Foreman, L. T. Williams, Still Fore- 
man. Sitting, left to right: H. L. Williams, Herold 
Leggerwood, Dave Hurley, W. DuBois, C. E. Dillard. 
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New Equipment for the Modern Plant | 








Emcolator 


Integrating Machines 


PITTSBURGH EQUITABLE 
METER COMPANY 


Pittsburgh Equitable Meter Company, 
Pittsburgh, Pennsylvania, in announcing 
acquisition of the McGaughy Integrator 
Company, Tulsa, Oklahoma, reminds the 
industry that the “Emcolator,” a develop- 
ment of Pittsburgh Equitable Meter 
Company engineers, and the McGauhy In- 
tegrator are now available. 





McGaughy Integrator 


This integrator is used to calculate 
orifice meter charts. Before the devel- 
opment of the integrating machine it was 
necessary to calculate the charts through 
the observational method. Integrators 
are found to be at least as accurate as 
the closest observational methods of fig- 
uring charts. An operator with a few 
weeks’ experience, operating either ma- 
— can handle approximately 300 charts 
a day. 


Liquid Level Controller 
MERCON REGULATOR COMPANY 


The Mercon Regulator Company, Chi- 
cago, announces. the new Liquid Level 
Controller which incorporates several 
new improvements. The first of these 
improved features is that the capacity of 


the val can be readjusted to meet actual 
operati conditions without taking the 
fontrolicr out of service. Also the level 
Maintained can be re-located to a new 
Point without taking the controller out of 
Service 


Othe: additional features of this con- 
troller include the ease with which the 


distance between the float chamber and 
valve body can be changed in the field 
to meet new piping layouts. This is done 
by using a longer or shorter pipe nipple 
in the neck as required. Everything is 
open to pressure—no stuffing boxes or 
packing is used in this float. All of the 
working parts of the controller are made 
of stainless or nitrided steel as required. 

A bulletin, No. 4 C, illustrating this 
controller may be secured upon applica- 
tion to the Mercon Regulator Company, 
1 La Salle Street, Chicago, Illinois. 


Fittings and Tubing 
BAILEY METER COMPANY 


Bailey Meter Company, Cleveland, an- 
nounces that Dieform fittings and tubing 
are now available. The illustration shows 
an exploded view of a Dieform tubing 
union which illustrates the method in 
which the joint is made. This illustration 
shows how the tubing is securely gripped 
between the seat in the center fitting and 
the seat on the tube nut, resulting in a 
tight, dry, permanent joint. 





In flaring the tubing the Dieform nut 
serves as a die. The moderate angle of 
flare prevents the tubing from splitting 
or cracking. Brass, monel metal or steel 
Dieform compression fittings and copper 
or steel tubings are well suited for 
piping where many bends must be made 
in the line and tight installation is re- 
quired for high pressure. 

Double extra heavy brass fittings are 
suitable for pressures which do not ex- 
ceed 800 pounds per square inch and 
where intermittent temperatures are under 


600°F. Steel tubing should be used for 
pressures in excess of 800 pounds while 
on hydraulic lines extra heavy copper 
tubing is satisfactory for pressures up to 
2000 pounds per square inch, 


Refillable Cannister 


BULLARD & DAVIS, INCORPORATED 

Bullard & Davis, Incorporated, San 
Francisco, announces the new Bullard 
Refillable Cannister for gas masks. This 
cannister is made of drawn seamless 
aluminum. The cannister is made round 
to give it greater strength and also to 
prevent any tendency for the air to chan- 
nel in the container. A cannister of 1500 
c.c. capacity, completely charged, weighs 
2.4 pounds. 

A refill unit is made for the new Bul- 
lard Refillable Cannister which is packed 

















{14 
+ 





Bullard Refillable Cannister 


in an airtight cellophane bag. The capac- 
ity of each refill is 1500 cc. The can- 
nister is refilled by slipping the bale, re- 
moving the used chemical and inserting 
the refill. 

The cannister is made with protective 





Mercon Liquid Level Controller 
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screenings at each end which keep the 
chemicals in place and withstand the pres- 
sure of the refill unit when packed. Fil- 
tering materials are placed above and be- 
low these screenings. Between these 
screenings and filtering materials the re- 
fill unit is kept in place by the pressure 
of springs which are forced down under 
the cover. Another feature of this can- 
nister is the provision of the equipment 
with standard attachments which will fit 
the standard connections on any type of 
gas mask. 

A particular feature of the cannister is 
a new type of metal label which may be 
written on and then erased. Space is 
provided on the chart for the type of gas 
for which that particular cannister is to 
be used, the date filled, and by whom, 
and also a chart for checking the min- 
utes during which the cannister is in use. 


Resilient Flexible Coupling 
CROCKER-WHEELER ELECTRIC 
MANUFACTURING CO. 
Crocker-Wheeler Manufacturing Com- 
pany, Ampere, New Jersey, announces the 
new “resilient flexible coupling” which 
has been designed to provide the maxi- 

mum possible torsional resilience. 
The principle of action is illustrated by 
the couplings. The flange half has six 





Crocker-Wheeler Coupling 


cylindrical pockets, all parallel to the 
shaft and a circular groove in the spaces 
between the pockets. The other half, the 
spider, has six projecting lugs between 
which are placed the rubber balls which 
absorb the shock. 

When the two half couplings are in 





Crocker-W heeler Coupling 


place the balls occupy the pockets in the 
flange and the torque to be transmitted 
varies, the lugs on the spider half squeeze 
the balls correspondingly and these pro- 
vide the resilience needed for the shock 
absorption. In this manner all the balls 
are under compression in either direction 
of rotation. 

The balls may be removed for examina- 
tion or renewal by first taking off the 
cover, which covers the holes in the 
spider half, and then pushing out the 
balls by means of a rod, passed through 
the small holes in the flange half pro- 
vided for this purpose. This makes pos- 
sible the removal of balls without dis- 
turbing the position of the machine or 
either half coupling on its shaft. 

A particularly desirable feature of this 
coupling is the fact that it requires no 
lubrication. Literature pertaining to con- 
structional features of this coupling may 
be obtained by writing to Crocker-Wheel- 
er Electric Manufacturing Company, Am- 
pere, New Jersey. 


Lubricated Plug Valves 
WALWORTH COMPANY 


Walworth Company, Boston, announces 
availability of lubricated plug valves for 
oil, gas and water service and lubricated 
service cocks for gas and air. 

The lubricated plug valves offer a di- 
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Design of Complete Wax Plants—Absorption and 


Compression Refrigerating Machines—Wax Dis- 


Send for a Copy of 
our Wax Plant 
Bulletin 


tillate Chilling Machines—High Pressure Filter 
Presses—Paraffine Wax Sweaters — Heat 


Exchangers and other Refinery Equipment. 


CARBONDALE 


MACHINE COMPANY, CARBONDALE, PA. 
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rect port opening with a quarter-turn of 
the operating handle. Tight seating is 
assured by the fit between plug and body 
and the lubricant seal, while the lubri- 
cant also prevents wear. The valves are 
available in practically all sizes and types 
and in metals suited for the service re- 
quired. 


These lubricated plug valves may be 
operated with ordinary monkey wrenches, 
although special operating handles are 
made and on larger sizes hand wheels are 
furnished. Planetary geared handles also 
can be furnished on certain sizes of 
valves. 

A 20-page catalogue recently issued by 
Walworth Company contains full descrip- 
tions and illustrations of the line of lubri- 
cated plug valves and may be obtained 
upon request. 


Ace-O-Pax Packing 
THE PAXALL COMPANY, INC. 

The Paxall Company, Inc., packing in- 
stallation engineers, main office and plant 
at Cranford, New Jersey, announces that 
ACE-O-PAX plastic packing may now 
be obtained in coil form as well as in 
loose form. 

The purpose of the coil packing is to 
permit greater convenience in installation 
work with particular reference to such 
units as close coupled centrifugals, equip- 
ment having deep stuffing boxes, very 
hot units, polish rods, gate and other 
valves. 

The coil packing is put up on spools 
in four sizes of cross section which covet 
the entire range of sizes in which pack- 
ing is used, 





J. D. Brance, industrial enginett, 
Houston, and factory agent for Falk 
Corporation, Louis Allis Company; 
Electric Machinery Manufacturing 
Company, Maloney Electric Company: 
Marquette Electric Switchboard Com 
pany, Jamies R. Kearney Corporation, 
and Gates Rubber Company, has of 
cently moved to new headquarters @ 
910 St. Charles Street, where he 
have warehouse space and display room 
for the various lines of equipment ° 
the above factories. 
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ITEMS ABOUT MANUFACTURERS 





American Rolling Mills Company, Middle- 
town, Ohio, has published an attractive hand- 
book on Armco spiral welded pipe, which con- 
tains specific information helpful to the user of 
specially designed pipe requiring a range of di- 
ameters from six to 24 inches, and a variety 
of wall thicknesses. 

It describes the spiral welding process and 
the economies to be derived from use of this 
product; it contains size, weight and pressure 
tables; it discusses the various types of coat- 
ings, couplings, joints, fittings and flanges; and 
it carries tables for converting pounds pressure 
per square inch into feet head of water, as well 
as complete specifications for spiral welded 
pipe. Copies of this handbook of 40 pages may 
be secured by addressing a request to the at- 
tention of H. H. Wright, at the above address. 


American Meter Company’s publication de- 
partment has issued an attractive new 36-page 
revised bulletin on meter provers and cubic- 
foot standards for gas meters manufactured by 
D. McDonald and Company factory in Albany, 
New York. 

The bulletin includes complete data on the 
new five and 10-foot provers. The capacity of 
these models has been respectively increased 
from 95C to 2300 and from 1800 to 5000 cubic 
feet per hour at 1%%-inch inlet pressure. The 
booklet further includes instruction for operat- 
ing provers, cubic-foot bottles (both immersion 
and portable type) apparatus for determining 
meter capacities, and hydro pneumatic meter 
testers. A check rate and open rate table, 
meter proving percentage tables and data on 
the adjustment of meters to accurate proof, are 
presented. 


Aetna Ball Bearing Manufacturing Company 
has just issued a new 68-page book on its prod- 
ucts, copies of which will be sent upon request 
to the company’s offices at 4600 Schubert 
Street, Chicago. 


Blaw-Knox Company, Pittsburgh, announces 
appointment of Roger W. Andrews, now as- 
sistant to the president, as vice-president and a 
director of Blaw-Knox International Corpora- 
tion. Mr. Andrews will reside in Paris arid will 
be in charge of the company’s European. activi- 
ties. He will take the place of C. T. Clack, 
who recently died in Dusseldorf, Germany. 





ROGER W. ANDREWS 


Scag to Mr. Andrews’ association with Blaw- 
aa Company, he operated his own company 
nder the name of Andrews-Bradshaw Company, 





specializing in power plant and engineering 
equipment, principally in the manufacture and 
world wide distribution of steam, gas and air 
purifiers under the trade name “Tracyfiers.” On 
January 1, 1928, Andrews-Bradshaw Company 
was merged with the Blaw-Knox Company and 
the manufacturing and sale of the Tracyfiers 
was taken over by Blaw-Knox Company. Mr. 
Andrews was made manager of the Tracyfier 
division of Blaw-Knox Company which position 
he held until the spring of 1929 when he was 
appointed assistant to the president. Mr. An- 
drews is a member of the Engineers’ Society 
of Western Pennsylvania and the American So- 
ciety of Mechanical Engineers. 


Brown Instrument Company, Philadelphia, 
announces the promotion of R. D. Bean to 
chief engineer of the company. Mr. Bean was 
formerly acting in the capacity of manager of 
the engineering development department of 
Brown Instrument Company, before his recent 
promotion. 


A. M. Byers Company; Pittsburgh, manufac- 
turer of wrought iron pipes and oil country 
tubular goods, has issued a four-page leaflet en- 
titled “Piping Continuity’ which gives more 
specific engineering data on “Weldells.” Prin- 
ciples of construction of ‘“‘Weldells’” are ex- 
plained in this leaflet together with a price list 
and specifications. Other sheets containing fur- 
ther engineering data may be secured by writing 
to the home office at Pittsburgh. 


Babcock & Wilcox Company, New York City, 
has recently issued a booklet entitled, ‘Special 
Precess Equipment.” This booklet describes the 
fabrication of riveted and welded pressure ves- 
sels, tubular equipment, penstock p‘ping bends 
and forgings, all of which are illustrated by 
photographs and descriptions. 

A section of the booklet is devoted to a brief 
discussion of the new welding technique which, 
according to the company, produces welds equal 
to or better than the work metal in tensile 
strength, shock resistance, ductility and the 
ability to withstand repeated stresses. The pro- 
duction of alloy castings is also discussed in 
this booklet and typical castings are illustrated. 

Copies of this publication may be had by ad- 
dressing the company at 85 Liberty St., New 
York City. 

Brown Instrument Company, Philadelphia, 
announces the promotion of R. D. Bean to 
chief engineer of the company. Mr. Bean was 
formerly acting in the capacity of manager of 
the engineering development department. 


Cooper-Bessemer Corporation is distributing 
an eight-page bulletin Type-40, on its compact 
four-cycle gas-engine driven compressor units 
of 400 brake horsepower. Installation photo- 
graphs are shown; and there is a short dis- 
cussion of items such as compactness, improved 
design, accessibility, long life, economy, and 
load-carrying ability. 

Under the heading of “general specifications,” 
21 points are listed and described. There is in- 
cluded a drawing of the space plan for a five- 
unit compressor station; there is also a top 
view of a twin unit, and a side-elevation view. 

Requests for this Type-40 bulletin are being 
handled from the Mt. Vernon, Ohio, office and 
from district offices. 


Eagle-Picher Lead Company, Joplin, Mis- 
souri, has recently issued a leaflet on its new 
“66” insulating cement, which is to be distribut- 
ed in Texas, Arkansas and Louisiana by In- 
dustrial Insulating Company, 600 Caruth Street, 





Dallas, a division of L-M Utilities Company, 
Tulsa. 

This insulating cement is composed of Eagle 
insulating wool, asbestos fibre, a high-grade 
binder, and other elements. One hundred 
pounds of this material will cover 50 square 
feet to a thickness of one inch and once ap- 
plied pertorms with maximum efficiency at tem- 
peratures as high as 1500° F. 

Full information regarding application of “66” 
together with methods for making tests are coui- 
tained in this bulletin which may be obtained 
by writing to either Industrial Insulation Com- 
pany, Dallas, Texas, or to Eagle-Picher Lead 
Company, Joplin, Missouri. 








T. C. CARTER 


T. C. Carter, formerly manager of the metals 
department of Eagle-Pitcher Lead Company, 
Joplin, Missouri, has been named sales manager 
of the newly formed insulations department of 
the company. He will for the time being con- 
tinue to make his headquarters at Joplin. John 
J. Haruton who was Mr. Carter’s assistant in 
the metals department now is in charge of that 
department. 


Fisher Governor Company, Marshalltown, 
Iowa, has just issued a booklet in commemo- 
ration of its fiftieth anniversary. Illustrations 
of the company’s first office, together with a 
resume of the activities and progress of the 
company, are included in this booklet. 


Fusion Welding Corporation, Chicago, has 
appointed Puritan Compressed Gas Corp°ra- 
tion of Kansas City as distributors for the 
Weldite line of welding rods. The territory 
served by Puritan Compressed Gas Corpora- 
tion will include Kansas and the western por- 
tion of Missouri. 

Until recently Puritan Compressed Gas Cor- 
poration has operated as Kansas City Oxygen 
Gas Company, one of the oldest companies in 
the welding supply business in that section of 
the country. Two plants, a warehouse and dis- 
play rooms in Kansas City with day and night 
service provide excellent facilities for users of 
welding equipment and supplies. The address of 
the appointed company is 2012 Grand Avenue, 
Kansas City, Missouri. 


Industrial Insulation Company, 600 Caruth 
Street, Dallas, has been appointed by Eagle 
Picher Lead Company as distributors for 
Texas, Arkansas and Louisiana. 


Lead Industries Association, 420 Lexington 
Avenue, New York, has just published a 104 
page book, ‘Useful Information About Lead,” 
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which tells concisely the story of lead and its 
principle uses. The table of properties of lead 
is probably the most complete in publication 
and includes mechanical, thermal, electrical, op- 
tical and other constants. Chapters are included 
dealing with physical propert'es, chemical prop- 
erties, chemical resistance of lead, and _ lead 
compounds and alloys which will prove of value 
to the users of lead and its alloys in the re- 
fining industry. Many chemicals 
handled in lead equipment are listed and typical 
alloys are 
given. The price of the book is 50 cents. 


corrosive 


formulae of important classes or 


Lukenweld, Incorporated, Coatesville, Penn- 
sylvania, has appointed W. R. McDonough & 
Company as representatives in the Cleveland 
district, and Dravo Doyle Company as repre- 
sentatives for the Pittsburgh territory. 


L. Mundet & Son, 461 Eighth Street, New 
York, announce a change in the name of its 
selling organization in the United States to, 
Mundet Cork Corporation. No changes will be 
made in the sales policy of the company and 
all transactions by Mundet Cork Corporation 
will be fully guaranteed by the parent company, 
L. Mundet & Son. This company specializes 
in production of cork, handling all details from 
the removal of the cork from the tree to the 
marketing of the finished products. 


Neilan Company, Ltd., Los Angeles, an- 
nounces the opening of a branch office located 
at 1301 Clark building, Pittsburgh. Bruce Irwin, 
sales engineer, has been appointed as manager 
in charge of this new office. 


Northern Equipment Company, Erie, Penn- 
sylvania, announces the appointment of Joseph 
W. Eshelman as representative for Copes feed 
water regulators, pump governors, differential 
valves and allied equipment in Eastern Ten- 
nessee. This is an extension of the territory 
Eshelman from his 
offices in the Webb-Crawford building, Birming- 
ham, Alabama. 


formerly served by Mr. 


Pittsburgh Equitable Meter Company an- 
nounces the acquisition of all assets of the Mc- 
Gaughy Integrator Company of Tulsa, Okla- 
homa. The consolidation of these two com- 
panies will place them in a position to develop 
further improvements and provide better service 
to the users of integrators. 


Peabody Engineering Corporation, New York 
City, announces the release of its new bulletin 
No. 106, describing Peabody oil burners. It 
also tells in detail facts regarding operation 
under natural and forced draft as well as de- 
scribing ‘Peabody Panel 
Front” for use with preheated air. 

The company also announces the return of 
QO. Milne, chief engineer of Peabody, Limited, 
from the London office, where he has spent 
over a year studying foreign conditions. 


Insulated Burner 


Pacific Pipe and Supply Company, Los An- 
geles, has recently published a leaflet covering 
the application of Papico natural gas odoriza- 
tion equipment. The principle upon which this 
mechanism operates, utilizes differential pres- 
The pres- 
sures thus obtained operate automatically to 


sures obtained across an orifice disc. 

















METAL 
ON BOTH SIDES 


ASBESTOS FILLING 
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Recent shipment of 3,180 Metallo Style 1000 Refinery Type 


Gaskets for Series 30 flanges 


Whether you use Dubbs, Cross, Tube and Tank, Jenkins or Lewis 
Cracking Process, you can rely implicity on Metallo Refinery Style 1000 
Gaskets for all tongue and groove, male and female joints, and extra 
heavy flanges. Constructed with double jacket of corrugated Armco Iron, 
Steel, Monel Metal, Aluminum, Copper or Chromium Alloys, with filling 
of Asbestos, it is particularly adapted for any joints on cracking stills 
where pressures are up to 2,000 pounds, and temperatures up to 2,000 
degrees Fahrenheit. 


Write for Prices. 


NEW BRUNSWICK — 


METALLO GASKET CO. 


NEW JERSEY 

















Patented 








Ask for a list 


of refiners us- 


ing the 
CAMPBELL 


SAFEGUARD your boilers with 
CAMPBELL 
Boiler Feed Water Regulators 


By maintaining a safe low water 
level within narrow limits. 

By aiding the boiler in delivering 
uniformly Dry Steam. 

By reducing the quantity of steam 
needed to carry a definite load. 
By saving in fuel due to 
uniform steam pressure 

as aid to combustion. 


By cutting down the losses 
due to rehandling con- 


densate in pipes. 

By reducing labor and 
material costs in oper- 
ation, upkeep and re- 





pairs on boilers, turbines, engines, 


pumps and piping. 


At LAS VALVE COMPANY 


REGULATING VALVES FOR EVERY SERVICE 


275 South St., Newark, N. J. 
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COOL OFF WITH 
COPPUS HEAT KILLERS 





and 





Stop Usual 
Summer Rise | 
of Unit \ sage 


} Labor Costs 





| 

| 

| 

j Intense heat and motionless hot air 

/ sap the strength of your men and 

| keep them at low efficiency throughout 
the shift. Tests show that man effi- 
ciency is reduced to 10% when work- 
ing in a temperature of 110° F. 


| 

| Coppus Heat Killers are built in two 

| types and five sizes by specialists in 
blower and ventilation design and man- 

| ufacture. Vano type will produce a 
highly efficient accurately directed blast 

| j of air at high velocity— 

| Areoplane type similarly directs a 

large volume of air at a lower velocity. 

| 

| 

| 

| 

| 

| 

| 


Use Coppus Heat Killers 


\ All Over the Plant 
\ 1. For man cooling. 


2. For quick cooling of “‘down’’ still 


\ se.tings. 

| \ 3. For driving off vapor, gas, and 
| \ fumes from condenser and cooler 
| \ boxes. 2 
\ 4. For removing dust or smoke. ce 
| \ 5. For ventilation of confined spaces. ff = 
| | | 

\ Send for Bulletin / 


| | No. 160-3 
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STEAM TURBINES. 














SP i 





Coppus Engineering Corporation 
360 PARK AVENUE, WORCESTER, MASS. 


—————— 
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FOR SOUTHWESTERN 


REFINERS TEXAS 
FIRE BRICK 
































Elgin Butler Brick Co., Athens Brick & Tile Co., 
Austin, Texas Athens, Texas 























Acme Brick Company, Texas Clay Products Co., 
Ft. Worth, Texas Malakoff, Texas 
Texas Fire Brick meet refractory 
A Quality requirements ordinarily expect- 
ed of higher priced brick. Ship- 
Prod uct ped to Southwestern points at an 


appreciable saving in freight. 
QUICKLY AVAILABLE Time-saving short hauls from 


AT LOW COST large stocks. 
Write for prices. 


FIRE BRICK DIVISION 


of the SOUTHWEST CLAY PRODUCTS INSTITUTE 


ADDRESS ANY MEMBER LISTED 











Elements of 
Fractional 
Distillation 


By 
Clark Shove Robinson 
Assistant Professor of 
Chemical Engineering, 
Massachusetts’ Institute of 
Technology 
















516 x 8, illustrated. 


INTERNATIONAL CHEMICAL SERIES 


GULF PUBLISHING COMPANY 
P. O. Box 1307 
HOUSTON, TEXAS 
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TRY ONE OF | 


THESE CIGARS. 
OLD MAN, THEYRE 









HE BEST HOW 
niaD out ! ARE 
THEY WHEN 
THEY'RE 
LIGHTED 














Wire cloth must not 


merely look good to the 
naked eye — it must 


look good under the 





microscope. It must 





check up perfectly. 
And then it must more 
than pay for itself in 
actual service. 


A THOROUGH investigation will 
make it clear to you why 
NEWARK is given preference the 
world over when a truly QUAL- 
ITY wire cloth is wanted. You 
will gladly pay a little more in 
order to get NEWARK, which, in 
the end, is always the most eco- 
nomical wire cloth obtainable. 


You can get NEWARK Wire 
Cloth for every refinery service 
in all meshes, all weaves, all 
lengths, and all widths. It is 
made of all malleable metals 
such as Monel metal, aluminum, 
brass, copper, bronze, phosphor 
bronze, nickel, steel, manganese 
steel, stainless steel, silver, gold, 
platinum, “Nichrome,” tinned 
metals, and special alloys. 





Newark Wire Cloth Co. 


364-378 Verona Ave., 
Newark, N. J. 
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control the amount of odorant diffused into the 
gas transmission line. Several views of actual 
installations appear in this leaflet along with 
an interesting graph showing actual results cb- 
tained under various odofant concentrations. 
Copies may be obtained by writing Pacific Pipe 
and Supply Company, 1002 Santa Fe Avenue, 
Los Angeles. 


The Wm. Powell Company, Cincinnati, Ohio, 
announces the death of Charles Cullen, in La- 
tonia, Kentucky, June 25, 1931. Mr. Cullen 
was continuously associated with The Wm. 
Powell Company since 1891. 


Republic Steel Corporation, Youngstown, 
Ohio, has issued three new booklets pertaining 
to products of that company. The first, a 64- 
page illustrated booklet on “Sheet Iron—A 
Primer,” tells in non-technical language the 
story of iron-working and describes, step by 
step, the modern commercial practice of sheet 
rolling. The second booklet is also a 64-page 
presentation of the installations and applica- 
tions of Copper Mollybdenum iron alloy pipe. 
Several typical examples of service under un- 
usually severe conditions are also given in this 
booklet entitled, ‘“‘Toncan Iron Pipe For Per- 
manence.” “Agathon Alloy Steels” is a 132- 
page booklet giving the recent and authorita- 
tive data on alloy steels together with complete 
instructions for heat treatment of these steels. 

Copies of these booklets may be obtained 
upon request to Republic Steel Corporation, 
Youngstown, or the central alloy district of the 
same company at Massillon, Ohio. 





Union Chain & Manufacturing Company, 
Sandusky, Ohio, has recently announced the 
appointment of Industrial Gear & Machine 
Works, 225 Sixth Avenue, Oakland, California, 
as exclusive distributors for its line of industrial 
chain products in that territory. 

The principals of the western company are 
W. I. Brown and P. E. Haultain, who will 
handle sales. Mr. Hauldin, in his former con- 
nections, has been closely associated with the 
chain users of the coast in the industrial fields. 
Both principals are practical chain men. 

The new representatives will handle the com- 
plete Union line of silent and roller chains, 
slow speed power transmission, conveying and 
elevating chains, maintaining a complete stock 
of all standard sizes at their Oakland plant, and 
at other strategic points within the coast ter- 
ritory. 


United States Steel Corporation, Pittsburgh, 
has recently issued a new 36-page booklet on 
“Stainless and Heat Resisting Alloy Steels,” 
which is a treatise prepared under the direc- 
tion of the committee on stainless and heat 
resisting steels, made by the subsidiary manu- 
facturing companies of the United States Steel 
Corporation. 

These heat resisting and stainless steels are 
now available in the form of finished and 
semi-finished products. These alloys, which are 
all of the relatively low carbon type, may be 
classified under two main headings of chro- 
mium alloy steels (magnetic) and chromium- 
nickel alloy steels (non-magnetic). In-each of 
these classes there are obtainable a number of 
types and grades, differing in chemical com- 
position, so that a selection may be made to 
meet the requirements in various specific ap- 
plications. 

All of the stainless and heat resisting steels 
are electric furnace products, made under care- 
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Non ~ Sipping 


Square and Triangular Mesh 


Floor Gratings and Stair Steps 


The strongest and lightest 


Bridge and Floor Slabs 


(Monolithic) 


Catalogue and Prices on request. 


KERLOW 


Steel Flooring Company 


222-228 Culver Avenue 
JERSEY CITY, N. J. 


See Telephone book for Representatives 




















CHIEF DRAFTSMAN WANTED 


for engineering and construction office. 
Only a thoroughly capable, energetic, and 
experienced man wanted who can take full 
responsibility for turning out blueprints 
and bill of materials for distillation equip- 
ment, power plant, pumping layouts, etc. 
Send photo, give age, references, salary 
wanted with first letter. Applications will 
be held confidential. If you have never 
held a position like this before, please do 
not apply. 

Address Box 105, Care Refiner and Natural 
Gasoline Manufacturer, Houston, Texas 








Specialists in heat and corrosion 


resistant alloy castings. 


MICHIANA PRODUCTS CORP. 
Michigan City, Ind. 


i 








Electrically Driven Centrifuges 
Hand Centrifuges 
WRITE 


WILLIAMS, BROWN & EARLE, Inc. 


Manufacturers of Laboratory 





Apparatus 
918 Chestnut St. Philadelphia, Pa. 





STORAGE TANKS 


FROM TANK CARS 


2,000 to 13,000 Gallon Capacities 
Lowest Prices 


ERMAN-HOWELL & CO., Inc. 











332 So. Michigan Ave., Chicago, Illinois 
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Engineered for Each Duty 
Rotary Pumps 


Our recommendations on inquiries 
are always conservative and with- 
in safe limits, so that the pumps 
will easily handle their specified 
jobs. Send complete information 
with your inquiry. 


onarzous, 


Agents in Principal Cities 
WATEROUS COMPANY 
St. Paul, Minnesota 


ND D€/IGN 


The Hoist With The 5 Year Guarantee 


car HOISTS 
Easy to Operate, Safe, 
and Durable 


Reversible Load Sprocket, obtainable only in 
Union Hoists, insures twice the service of the 
usual hoist construction. Large roller bearings. 
Alloy steel cut gears (heat treated). Steel plate 
suspension. Forged hooks and swivels. Alloy 
steel shaft and axle. Electric welded, high carbon, 
heat treated and tested chain. Outside oiling, 
dust proof, with self-cleaning and self-closing oil 
cups. Every Union Hoist is tested to 50% over- 
load. €Complete and well-illustrated catalogue will 
be forwarded on request. Also, on request new 
No. 61 catalogue of UNION CHUCKS. The Iat- 
ter have exclusive features for service and durability. 


Union 
Manufacturing Co. 


NEW BRITAIN, CONNECTICUT 














Branch Offices Carrying Stocks: 
NEW YORK, 130 West 42nd St.; CINCINNATI, 332 Sycamore St.; 
CHICAGO, 27 S. Jefferson St.; SAN FRANCISCO, 661 Folsom St.; 
HOUSTON, I Van Tassel, 1120 Union National Bank Building. 
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before barrelling or packaging. Remove the 
pipe line and tank accumulations, moisture 
and dirt by passing the finished oil through 


SHRIVER 
BLOTTER PRESSES 


They provide a most economical and efficient 
means for accomplishing this work not only 
for oils but gasolines as well. 


Contacted oils when passed’ through 
SHRIVER BLOTTER PRESSES, are given a 
sparkling, bright, animated appearance. 


Your inquiries are solicited. 


T. SHRIVER & COMPANY 


Established 1860 


FILTER PRESS R* EVERY PURPOSE 


SHRIVER @ 


FILTER PRESSES FILTER CLOTH « DIAPHRAGM PUMPS 

















CLEAN YOUR OIL 


848 HAMILTON ST. HARRISON, N. J. 




















S & K 
Heat Exchangers 


for refinery processes 


Single unit, two-unit and multiple unit designs 


Standard or special operating conditions 


CHUTTE 1253 N. 12th Street 
‘ GRTING PHILADELPHIA, PA. 



























Items About Manufacturers | 
} 





fully controlled conditions. Illinois Steel Com- 
pany produces the semi-finished alloy steels for 
the other subsidiary companies, as well as its 
own requirements for the rolling of plates, bars, 
rounds, and miscellaneous shapes. The finished 
products are provided by the activities of Amer- 
ican Sheet and Tin Plate Company, Pittsburgh; 
American Steel & Wire Company, Chicago; 
Carnegie Steel Company, Pittsburgh, and II- 
linois Steel Company, Chicago; and National 
Tube Company, Pittsburgh. 


Wagner Electric Corporation, St. Louis, has 
issued a new bulletin entitled, ‘“Steel-Backed 
Babbitt-Lined Bearings known as Wagner 
Bulletin S-349, which discusses the problem of 
bearing seizure in electric motors, the superi- 
orities of babbitt bearings, and tells why this 
company has standardized on steel-backed bab- 
bitt-lined bearings for electric motors. A copy 
of this bulletin will be sent to anyone on re- 
quest to the company at the above address. 


Worthington Pump & Machinery Corpora- 
tion, Harrison, New Jersey, announces publica- 
tion during the past month of literature per- 
taining to new equipment including catalogues, 
bulletins and pamphlets on: piston pumps of the 
horizontal duplex, block valve type; piston 
pumps of the horizontal duplex, G. S. R. type; 
power pumps, horizontal triplex, single-acting 
type; power pumps, horizontal duplex, double- 
plurger; power pumps, horizontal duplex, piston 
pattern; centrifugal pumps, type W, 
turbine; centrifugal pumps, type D, monobloc; 
centrifugal pumps, type LL, 
and centrifugal pumps, type UG, 


multi-stage 


single-stage volute ; 
triple-stage 
volute. Literature on any of the above men- 
tioned equipment may be obtained by writing 
Worthington Pump & Machinery Corporation., 
Harrison, New Jersey. 
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Heavy Duty Expanders for 
Still Tubes 







d= Qe 


Tools for the Oil 
Industries 


Hydraulic Pressure Pumps, 8000 pounds 
Tube Expanders for Cracking Still Tubes 


Hydraulic Pressure Pumps, 2000 pounds 
Tube Expanders for Condenser Tubes 
Hydraulic Pressure Pumps. 500 pounds 
Tube Expanders for Steam Boilers 
Screw Punches for Structural Shapes 
Tube Expanders for Pipe Work 
Screw Punches for Plate Work 
Flaring Tools for Still Tubes 
Beading Tools for Still Tubes 
Hydraulic Jacks 

Hydraulic Punches 


A. L. HENDERER’S 
SONS 


Wilmington, Del. 
Established 1870 
Expanders since 1884 





























“Designing Engineer wanted by Engineer- 
ing and Constructing firm, capable of de- 
signing and estimating atmospheric and 
vacuum pipe still distillation units, lubri- 
cating plants, treating plants, and general 


refinery cons:ruction. Write fully giving 
training, experience, former employers and 
salary expected first letter. Location mid- 
dle west. Box No. 2422, care Refiner & 


Natural Gas Manufacturer, Houston, Texas. 











ENGINEER WANTED 


Expert in designing and con- 
structing plants for 


Mineral Oil Refineries 


by 


German Engineering Company 





Blast Furnace, Rolling Mill, 
Steel Works, Machine Builders, 
Boiler Makers 


Correspondence treated confi- 


dential . . . Address Box 417, 
Refiner and Natural Gasoline 
Manufacturer, Houston, Texas. 










































KNOW 


your flow conditions 
--- ata glance 72 


with the 








Close Hook up Type mounts 
directly on the flow line, handy 
to control valve. Operators ap- 
preciate the unique convenience 
of this type. 


Bulletin 208 
tells how ... 








924 Hemlock Street 


MJL Flow Indicator 


Refinery conditions today demand accurate knowledge 
of process flow. You read flow of gases, water, oils, 
air, steam or chemicals directly in the proper units with 
the M. J. L. Flow Indicator—regardless of flow condi- 
tions, constant or .variable. 





































Remote Hook up Type permits 
mounting Indicator at any con- 
venient distance from the pipe 
line—as in a meter house or op- 
erator’s quarters. 


Send for 
your copy 







MOREY & JONES, Ltd. 


Manufacturing Engineers 
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WELDED STAINLESS ALLOY TANK 


Many of the industrial leaders are saving considerable sums by installing 


WELDED STAINLESS ALLOY UNITS 


For resistance to the corrosive attack of heat and chemicals. 


Can 


you save by using welded stainless alloys? 
WE ARE EQUIPPED TO PRODUCE YOUR REQUIREMENTS IN ANY OF HIGH 


TANKS 


COILS 


Stainless 


RETORTS 


CHROME OR NICKEL-CHROME ALLOYS 
Send Us Your Inquiries and Specifications 
Corrosion Resisting 


Heat Resisting 
WELDED PIPE 


ALLOY WELDING & MANUFACTURING COMPANY, wham 0 Pa. 


Kansas City, Mo. 


Los Angeles 


New York Philadelphia 




















National Airoil Burners are internal atomiz- 
ing burners—inside mixers—operating with 
either steam or compressed air, and burn as | 
steady as a gas flame with any grade of fuel 
oil. Set your fire the way you want it, and it | 
will burn the day through without watching or | 
readjusting. | 





POWER 
PLANTS 


No smoke—no carbon losses—no clogging. 


The oil is mixed with steam inside the burner 
before being fed into the furnace and cannot 


clog. 


NATIONAL AIROIL BURNERS operate with an | 
oil pressure of only 30 lbs. and an oil tempera- | 
ture of less than 150° F., an immense factor 


in plant safety. 


Equipment 





Factory: 














a —___ 


NATIONAL AIROIL BURNER COMPANY 


Oil Burners, Gas Burners and Furnace 


Offices and Salesrooms: 1327 Girard Ave. 
S. W. Cor. 9.h & Thompson Sts., 


Philadelphia 





























Two More Orders 


Countries 
for “Contact”? Sweetlands 


from Foreign 


The number of “contact-minded” refinery men is 
growing. 

The cost of the contact plant is relatively small. 
The results equally good if not better than by 
other methods. 

And when the contact process is installed, Sweet- 
land Pressure Filters follow as a matter of course. 





JOHANNESBURG 


TIMMINS, ONTARIO 
E. L. Bateman B.D. 


TOKYO HAL ERMANY 
American Trading Co., Inc. = et Lm 
MELBOURNE SCHEVENINGEN, 
Fyvie and Stewart HOLLAND 
HONOLULU and SOERABAIAg@AVA 


Fact: ° 
W. A. Re Co. Oakland, Calif, Hazleton, Penna, Van Lelyveld and Co. 
seamen meay Peterboro, England RECIFE, BRAZIL 








The Edward J. Nell Co. Cable Address: OLIUNIFILT Ayres and Son 
SAN FRANCISCO NEW hoe eg CHICAGO LONDON PARIS 
Federal Reserve 33 W. 42nd Bivd. 150% Row 
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